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HOW TO USE THIS SOIL SURVEY 


HIS SURVEY contains information 
T sinat can be applied in managing farms, 
ranches, and windbreaks; in selecting sites 
for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, and 
recreation. 


Locating Soils 


All the soils of Sherman County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and eee the capabil- 
ity classification of each. It also shows the 
page where each soil is described and the 
page for the capability unit, either dryland 
or irrigated, the range site, and the wind- 
break group in which the soil has been 
placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 


developed by using the soil map and the 
information in the text. Translucent 
material can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units, range sites, and windbreak groups. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Fish and Wildlife 
Management.” 

Ranchers and others can find, under 
“Range Management,” groupings of the 
soils according to their suitability for 
range, and also the names of many of the 
plants that grow on each range site. 

Engineers and builders can find, under 
“Use of the Soils in Engineering” tables 
that contain estimates of soil properties 
and information about: soil features that 
affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation and Classi- 
fication of the Soils.” 

Newcomers in Sherman County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be inter- 
ested in the information about the county 
given in the section “Additional Facts 
About the County.” 


Cover picture: Aerial view of farm near Edson, Kans. 
The soils are mainly Keith and Ulysses silt loams. 
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S HERMAN COUNTY is in the northwestern part of 
Kansas (fig. 1). It occupies 675,200 acres, or 1,055 
square miles. Goodland, the county seat, has a population 
of about 5,000. The county population is about 7,000. 
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Figure 1.—Location of Sherman County in Kansas. 
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The county has a continental, semiarid climate. It is 
in the High Plains section of the Great Plains physio- 
graphic province. A large part of the county occupies 
nearly level to gently sloping uplands that have an aver- 
age slope of about 13 feet in 1 mile. The highest point is 
about 8 miles south of Kanorado; the elevation is about 
4,000 feet. Several points in the southeastern part of the 
county are at an elevation of about 3,800 feet. The gen- 
eral relief and drainage pattern of the county are shown in 
figure 2. 

Farming and ranching are the main enterprises in the 
county. Growing wheat, corn, and grain sorghum and 
raising cattle are the main sources of income. Most of the 
acreage is cultivated, and much of it is irrigated. Sugar 
beets are grown on some of the irrigated acreages. There 
is a sugar beet processing plant at Caruso. The slopes ad- 
jacent to drainageways and small areas on the nearly level 
and gently sloping uplands are still in native grass. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Sherman County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they had 


already seen and perhaps some they had not. They observed 
the steepness, length, and shape of slopes, the size and 
speed of streams, the kinds of native plants or crops, the 
kinds of rock, and many faets about the soils. They dug 
many holes to expose soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends from the 
surface down into the parent material that has not been 
changed much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those in 
counties nearby and in places more distant. They classified 
and named the soils according to nationwide, uniform 
procedures. The soil series and the soil phase are the cate- 
gories of soil classification most used in a local survey (9).* 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. Keith and Ulysses, for ex- 
ample, are the names of two soil series. All the soils in the 
United States having the same series name are essentially 
alike in those characteristics that affect their behavior in 
the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic that 
affects use of the soils by man. On the basis of such differ- 
ences, a soil series is divided into phases. The name of a 
soil phase indicates a feature that affects management. For 
example, Ulysses silt loam, 1 to 3 percent slopes, is one of 
several phases within the Ulysses series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show buildings, field borders, trees, and other de- 
tails that help in drawing boundaries accurately. The soil 
map in the back of this publication was prepared from the 
aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, be- 
cause it is not practical to show on such a map all the small, 
scattered bits of soil of some other kind that have been seen 
within an area that is dominantly of a recognized soil 
phase. 


‘Italic numbers in parentheses refer to Literature Cited, p. 45. 
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Figure 2—Landscape of Sherman County showing relief and drainage. 


Some mapping units are made up of soils of different 
series, or of different phases within one series. A soil com- 
plex is one such kind of mapping unit shown on the soil 
map of Sherman County. 

A soil complex consists of areas of two or more soils, so 
intermingled or so small in size that they cannot be shown 
separately on the soil map. Each area of a complex con- 
tains some of each of the two or more dominant soils, and 
the pattern and relative proportions are about the same in 
all areas. The name of a soil complex consists of the names 
of the dominant soils, joined by a hyphen. Keith-Ulysses 
silt loams, 0 to 1 percent slopes, 1s an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are shown 
on the soil map and are described in the survey, but they 
are called land types and are given descriptive names. 


Rough broken and gravelly land is a land type in Sherman 
County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for en- 
gineering tests. Laboratory data from the same kinds of 
soil in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds of 
soil. Yields under defined management are estimated for 
all the arable soils. 

But only part of a soil survey is done when the soils have 
been named, described, and delineated on the map, and 
the laboratory data and yield data have been assembled. 
The mass of detailed information then needs to be or- 
ganized in such a way as to be readily useful to different 
groups of users, among them farmers, managers of range- 
land, and engineers. 
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On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, and others. Then they adjust the 
groups according to the results of their studies and con- 
sultation. Thus, the groups that are finally evolved re- 
flect up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this publication 
shows, in color, the soil associations in Sherman County. 
A soil association is a landscape that has a distinctive pro- 
portional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association may 
occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
aie different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, range, or a wildlife area, or in 
locating sites for engineering work and recreational facili- 
ties. It is not suitable for planning the management of a 
farm or field, or for selecting the exact location of a road, 
building, or structure, because the soils in any one associa- 
tion ordinarily differ in slope, depth, stoniness, drainage, 
and other characteristics that affect their management. 

The three soil associations in Sherman County are de- 
scribed in the following pages. The terms for texture used 
in the title of an association apply to the surface layer of 
the major soils in the association. For more detailed in- 
formation about the individual soils in each association, 
refer to the detailed map and to the section “Descriptions 
of the Soils.” 


1. Keith-Ulysses Association 


Deep, well-drained, nearly level and gently sloping silt 
loams on uplands 


This association is on the high plains tableland. Slopes 
are mainly 0 to 8 percent but range to 6 percent. The soils 
are well drained but have no well-defined drainage pat- 
oo In places runoff is ponded in small depressions (fig. 
8). 

This association makes up about 62 percent of the county. 
It is about 62 percent Keith soils, 35 percent Ulysses soils, 
and 3 percent minor soils. 

Areas of Keith soils are smooth or weakly concave. 
Slopes are mainly between 0 and 1 percent but range to 3 
percent. The surface layer is grayish-brown silt loam about 
6 inches thick. The subsoil is about 31 inches thick. It is 
grayish-brown, firm silty clay loam in the upper part and 
light brownish-gray, friable silt loam in the lower part. 
The underlying material is very pale brown silt loam. 

Ulysses soils are on low, convex ridges and near drains 
in smooth or weakly convex areas. Slopes are mainly 1 to 
3 percent but range from 0 to 6 percent. The surface layer 
is grayish-brown silt loam about 11 inches thick. The next 
layer 1s light brownish-gray silt loam about 5 inches thick. 
The underlying material is light-gray silt loam. 


Richfield, Goshen, and Pleasant soils are minor in this 
association. Richfield and Keith soils occupy similar posi- 
tions. Goshen soils are in swales, and Pleasant soils are in 
depressions. 

Most of this association is cultivated and is well suited 
to all the dryland and irrigated crops commonly grown in 
the county. Wheat and sorghum are the main crops. Corn, 
alfalfa, and sugar beets are grown in irrigated areas. Con- 
serving moisture and controlling erosion are the main 
problems. 


2. Ulysses-Colby-Goshen Association 


Deep, well-drained, nearly level to strongly sloping silt 
loams on uplands, terraces, and flood plains 


This association is on side slopes and on bottom land 
along the more deeply entrenched drainageways and 
stream valleys in the county. Slopes range from 0 to 15 
percent (fig. 4). The major soils are well drained. 

This association makes up about 32 percent of the 
county. It is about 50 percent Ulysses soils, 30 percent 
Colby soils, 9 percent Goshen soils, and 11 percent minor 
soils. 

Ulysses soils are on side slopes and ridgetops. Slopes are 
mainly 8 to 10 percent. The surface layer is grayish-brown 
silt loam about 11 inches thick. Below this is light brown- 
ish-gray silt loam about 5 inches thick. The underlying 
material is light-gray silt loam. 

Colby soils are on the steeper side slopes along drain- 
ageways. Slopes are mainly 3 to 15 percent. The surface 
layer is dark grayish-brown silt loam about 4 inches thick. 
The next layer is pale-brown silt loam 8 inches thick. The 
underlying material is very pale brown silt loam. 

Goshen soils are on terraces and high flood plains. 
Slopes are mainly 0 to 1 percent. These soils receive extra 
water from the surrounding uplands, but they are well 
drained: Their surface layer is about 18 inches thick. It is 
grayish-brown silt loam in the upper part and dark-gray 
silt loam in the lower part. The subsoil is about 42 inches 
thick. It is gray silt loam in the upper part and grayish- 
brown silty clay Joam to light brownish-gray silt loam in 
the lower part. ‘The underlying material is very pale brown 
silt loam. 

Minor in this association are the Bridgeport, Roxbury, 
and Caruso soils, Alluvial land, and Wet alluvial land, 
all of which are on terraces and flood plains, and the 
Keith soils and Rough broken and gravelly land which are 
on uplands. 

Most of this association is in native range. A small 
acreage is cultivated. Wheat and sorghum are the main 
crops on upland. On terraces and flood plains where 
moisture is favorable, alfalfa is a suitable crop. Control- 
ling erosion and conserving moisture are the main 
problems. 


3. Keith-Ulysses-Goshen Association 


Deep, well-drained, nearly level to sloping silt loams on 
uplands and in swales 


This association is on the High Plains tableland. The 
landscape is gently rolling ; long low divides are separated 
by swales (fig. 5). Slopes are mainly 0 to 3 percent but 
range to 6 percent. The major soils are well drained. 
Runoff is ponded in small depressions. 
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Figure 3.—Typical pattern of major soils in soil association 1. 


This association makes up about 6 percent of the 
county. It is about 37 percent Keith soils, 35 percent 
Ulysses soils, 15 percent Goshen soils, and 13 percent 
minor soils. 

Keith soils occupy smooth or weakly convex areas. 
Slopes range from 0 to 8 percent. The surface layer is 
grayish-brown silt loam about 6 inches thick. The subsoil 
is about 31 inches thick. It is grayish-brown, firm silty clay 
loam in the upper part and light-brownish gray, friable 
silt loam in the lower part. The underlying material is 
very pale brown silt loarn. 

Ulysses soils are on low ridges and in weakly concave 
areas. Slopes are mainly between 1 and 8 percent but range 


from 0 to 6 percent. The surface layer is grayish-brown silt 
loam about 11 inches thick. Below this is 5 inches of light 
brownish-gray silt loam. The underlying material is light- 
gray silt loam. 

Goshen soils are in swales. Slopes are 0 to 1 percent. 
These soils receive runoff from uplands, but they are well 
drained. Their surface layer is silt loam about 13 inches 
thick. It is grayish brown in the upper part and ranges to 
dark gray in the lower part. The subsoil is about 42 inches 
thick. It is gray silt loam in the upper part and ranges 
from grayish-brown silty clay loam to light brownish-gray 
silt loam in the lower part. The underlying material is 
very pale brown silt loam. 
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Figure 4.—Typical pattern of major soils in soil association 2. 


Minor in this association are the Colby and Pleasant 
soils. Colby soils are on ridgetops and upper parts of 
slopes. Pleasant soils are in depressions that lack surface 
drainage. 

Most of this association is cultivated and is well suited 
to all dryland and irrigated crops commonly grown in the 
county. Wheat and sorghum are the main crops. Corn, 
alfalfa, and sugar beets are grown in irrigated areas. 
Conserving moisture and controlling erosion are the main 
problems. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Sherman County. Each soil series is described in con- 
siderable detail, and then, briefly, each mapping unit in 
that series. Unless it is specifically mentioned otherwise, it 
is to be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, to 
get full information about any one mapping unit, it is 
necessary to read both the description of the mapping unit 
and the description of the soil series to which it belongs. 

An important part of the description of each soil series 
is the soil profile, that is, the sequence of layers from the 
surface downward to rock or other underlying material. 


Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman, The 
second, detailed and in technical terms, is for scientists, 
engineers, and others who need to make thorough and pre- 
cise studies of soils. Unless it is otherwise stated, the colors 
given in the descriptions are those of a dry soil, and con- 
sistence is for a moist soil. 

As mentioned in the section “How This Survey Was 
Made” not all mapping units are members of a soil series. 
Rough broken and gravelly land, for example, does not 
belong to a soil series, but nevertheless is listed in alpha- 
betic order along with the soil series. 

Following the name of cach mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each descrip- 
tion of a mapping unit is the capability unit, range site, 
and windbreak group in which the mapping unit has been 
placed. The page for the description of each capability 
unit and range site can be found by referring to the “Guide 
to Mapping Units” at the back of this survey. 

The approximate acreage and proportionate extent of 
each mapping unit are shown in table 1. Many of the 
terms used in describing soils can be found in the Glossary 
at the end of this survey, and more detailed information 
about the terminology and methods of soil mapping can be 
obtained from the Soil Survey Manual (9). 
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Figure 5.—Typical pattern of major soils in soil association 3. 


Alluvial Land 


Alluvial land (0 to 2 percent slopes) (Ad) occupies 
small areas on the narrow alluvial bottoms of upland 
drainageways. In most places it is bordered by nonarable 
slopes and is dissected by meandering stream channels. The 
alluvial bottoms are more than 150 feet wide. 

Alluvial land is variable. The soils are calcareous, loamy 
alluvium. The texture ranges from sandy loam to light 
silty clay loam. Gravel occurs in places. Sand and gravel 
are below a depth of 2 feet in some places. 

Included in mapping are small areas of sandier soils, the 
stream channels, and the short, steep side slopes of drain- 
ageways. Also included are a few gravelly areas and a 
few gravel pits, both of which are indicated by spot 
symbols on the detailed soil map. 

Alluvial land is well drained. Runoff is slow, perme- 
ability is moderate, and the available water capacity is 


moderate to high. Flooding is frequent and of short dura- 
tion. Fertility is high. 

Nearly all the acreage is in native grass range to which 
the soils are well suited. Small areas ave used for sorghum 
or alfalfa, The small size of the areas, the steep side slopes, 
the meandering stream channels, and frequent flooding 
make cultivation impractical in most places, Capability 
unit VIw-1 (dryland), no irrigated unit; Loamy Lowland 
range site; Lowland windbreak group. 


Bridgeport Series 


The Bridgeport series consists of deep, well-drained, 
medium-textured soils on high terraces and alluvial fans 
along the major streams of the county. These soils formed 
in deep, medium-textured alluvium. Slopes range from 0 
to 4 percent. 
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TaBLE 1.—<Approrimate acreage and proportionate extent 


of soils 

Soil Area Extent 
Acres PBrecent 
AVUViel Wide one coo eo seen en ees! 4, 764 0.7 
Bridgeport silt loam, 0 to 2 percent slopes._.-.-- 38, 313 46 
Bridgeport silt loam, 2 to 4 pereent slopes..._-- 2, 688 4 
Bridgeport-Slickspots complex__....-_-.------ 360 rile 
Caruso loam___.._-.------------.----------- 2, 080 3 
Colby silt loam, 6 to 15 percent slopes... _ _---- 58, 003 8.6 

Colby-Ulysses silt loams, 3 to 6 percent slopes, 

eCTOded 2 tacos cere ae Side se cadeccecaaes 12, 371 1.8 
Goshen silt loam__.----.-_..___--------- ee 28, 014 4,1 
Keith silt loam, 0 to 1 percent slopes____----_- 181, 336 26. 9 
Keith silt loam, 1 to 3 percent slopes__..------ 52,101 7.7 
Keith-Ulysses silt loams, 0 to 1 percent slopes__| 53, 772 8.0 
Pleasant silty clay loam__...-.----.--------- 4, 062 .6 
Richfield silt loam, 0 to 1 percent slopes_.__-__ 7, 210 Li 
Rough broken and gravelly land._......------ 8, 065 5 
Roxbury silt loam__.__..._----.-------_-_-- 2,193 3 
Roxbury silt loam, frequently flooded__--_-.-- 599 al 
Ulysses silt loam, 1 to 3 percent slopes__---_-- 127, 804 18.9 
Ulysses silt loam, 3 to 6 percent slopes_.._--.- 58, 398 8.7 
Ulysses silt loam, 6 to 10 percent slopes -_-_-_---- 37, 181 5.5 
Ulysses-Colby silt loams, 1 to 3 percent slopes, 

OPOU OO oo on ca eet iden ee euwe als hoe ee 1, 648 2 
Ulysses-Keith silt loams, 0 to 1 percent slopes.| 33, 795 5. 0 
Wet alluvial land.._._._-..-.-_._----------- 171 (1) 

State lakedcn 2st ie acest es weer sad 222 | (3) 
Gravel pits.....-----.----------------- 50 1) 
PRO tal: Stee AS act t kd Je he 675, 200 | 100.0 


1 Less than 0.1 percent. 


In a representative profile the surface layer is grayish- 
brown silt loam about 18 inches thick. The next layer is 
light brownish-gray, friable silt loam about 10 inches thick. 
The underlying material is light-gray silt loam that ex- 
tends to a depth of about 60 inches. 

Bridgeport soils receive extra water as runoff from the 
adjacent uplands. Permeability is moderate, and the avail- 
able water capacity is high. Runoff is slow to moderate, 
depending on the slope. Fertility is high. 

Many areas are in native grass. Wheat and sorghum are 
the main crops in cultivated areas. 

Representative profile of Bridgeport silt loam, 0 to 2 
percent slopes, in native range, 3,600 feet west and 375 feet 
north of the southeast corner of section 25, T. 10 S., R. 39 
W.: 

Al—0 to 18 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
coarse, prismatic structure breaking to weak, fine, 
granular; slightly hard when dry, friable when moist; 
many roots; mixed weakly ealeareous and noncal- 
careous ; moderately alkaline; gradual, smooth bound- 
‘ary. 
to 28 inches, light brownish-gray (10YR 6/2) silt 
loam, dark grayish brown (10Y¥R 4/2) when moist; 
weak, fine, granular structure; slightly hard when dry, 
friable when moist; strongly calcareous; moderately 
alkaline; gradual, smooth boundary. 

C-—23 to 60 inches, light-gray (10YR 7/2) silt loam, dark 
grayish brown (10YR 4/2) when moist; structureless ; 
silghtly hard when dry, friable when moist; few roots 
to a depth of 36 inches; strongly calcareous; moder- 
ately alkaline. 


The Al horizon ranges from 6 to 15 inches in thickness and 
from grayish brown to dark grayish brown in color. Its texture 
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is dominantly silt loam but ranges to loam or light silty clay 
loam. The AC horizon ranges from 8 to 15 inches in thickness 
and from light brownish gray to pale brown in color. Its texture 
ranges from loam to silty clay loam but is dominantly silt loam. 
In some places the profile is uniform in texture, but in many 
places it is stratified in both texture and color. The Al horizon 
is mildly alkaline or moderately alkaline, and the AC and OC 
horizons are moderately alkaline. Depth to calcareous material 
ranges from the surface down to 10 inches. In some places sand 
and gravel are below a depth of 40 inches. 

Bridgeport soils are in positions similar to those of Caruso, 
Goshen, and Roxbury soils. They are calcareous at a shallower 
depth than Goshen soils and lack the B2t horizon of those soils. 
They lack the fluctuating water table and the mottling that are. 
characteristic of Caruso soils. Their dark color extends to a 
lesser depth than in Roxbury soils. 

Bridgeport silt loam, 0 to 2 percent slopes (Bd).—This 
soil occupies small areas on terraces and alluvial fans 
slightly above the flood plain of the larger streams in the 
county. It receives extra water as runoff from the adjacent 
uplands. In most places slopes are less than 1 percent. This 
soil has the profile described as representative for the 
series. 

Included in mapping are small areas of Goshen silt loam 
and a few gravelly areas, indicated on the detailed soil 
map by the gravel spot symbol. 

Soil blowmg is a hazard in areas that are not protected 
by a vegetative cover. Some areas need protection from 
runoff water from the adjacent uplands. 

About half the acreage is cultivated. This soil is well 
suited to wheat, sorghum, and native grass range. Capa- 
bility unit TIc-2 (dryland), unit I-2 (irrigated) ; Loamy 
Terrace range site; Upland windbreak group. 

Bridgeport silt loam, 2 to 4 percent slopes (8e).—This 
soil occupies small areas on alluvial fans, terraces, and col- 
luvial-alluvial foot slopes in the valleys of the larger 
streams of the county. It receives extra water as runoff 
from the adjacent uplands. In many places this soil has a 
scoured appearance. The runoff from adjacent uplands has 
eroded the soil and left many low divides that are clissected 
by shallow drainageways. The profile of this soil is similar 
to the one described as representative for the series, except 
that its surface Jayer is about 8 inches thick. 

Included in mapping are small areas of sandier soils that 
are below sandy outcrops in the adjacent uplands. 

Controlling soil blowing and water erosion and con- 
serving moisture are problems. 

About half the acreage is cultivated. This soil is suited 
to native grass range, wheat, and sorghum. Capability 
unit TIIe-1 (dryland), unit ITe-1 (irrigated); Loamy 
Terrace range site; Upland windbreak group. 

Bridgeport-Slickspots complex (0 to 2 percent slopes) 
(Bs). —This mapping unit occupies small areas on terraces 
and alluvial fans slightly above the flood plain of the 
North Fork of the Smoky Hill River. It is characterized 
by many small, depressed, generally barren areas, or 
Slickspots, that hold water after a rain (fig. 6). The soils 
are in positions similar to and in association with Bridge- 
port silt loam, 0 to 2 percent slopes. They receive extra 
water as runoff from the adjacent uplands. This mapping 
unit is about 25 percent Bridgeport soils, 20 percent Slick- 
spots, and 55 percent moderately dispersed soils. 

The Bridgeport soil has the profile described as repre- 
sentative for the series. Slickspots have a surface layer of 
grayish-brown silt loam about 4 inches thick. The next 
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layer is about 14 inches thick. The upper 5 inches is gray, 
firm light silty clay, and the lower 9 inches is dark grayish- 
brown, firm silty clay loam. The underlying material, to a 
depth of about 60 inches, is light brownish-gray silty clay 
loam. The moderately dispersed soils have characteristics 
that are intermediate to the Bridgeport soils and the 
Slickspots. 

These soils have low to high fertility and high available 
water capacity. Permeability is moderate on the Bridge- 
port soil and is very slow on the Slickspots. The soils are 
well drained to somewhat poorly drained. 

Most of the acreage is in native grass range to which the 
soils are suited. A small acreage adjoining other Bridge- 
port soils is cultivated. Growth of cultivated crops is 
seriously restricted, particularly in the Slickspots areas. 
Many of the scattered, depressed areas are barren. Capa- 
bility unit IVs-1 (dryland), unit IVs-1 (irrigated) ; 
Loamy Terrace range site; no windbreak group. 


Caruso Series 


The Caruso series consists of deep, calcareous, medium- 
textured soils that are moderately well drained to some- 
what poorly drained. These soils are on flood plains of the 
North Fork of the Smoky Hill River and Beaver Creek. 
They formed in somewhat stratified alluvium, Slopes 
range from 0 to 1 percent. 

In a representative profile the surface layer is about 
18 inches thick. The upper 4 inches is gray loam, and the 
lower 14 inches is grayish-brown loam. The next layer, 
about 15 inches thick, is light brownish-gray, friable loam 
that has a few, fine, faint, brown mottles, The underlying 
material is stratified in color and texture and has a few, 
fine, faint, brownish mottles in the upper part. It is mainly 
grayish-brown or light brownish-gray loam with a few 
thin strata of sandy loam. Below a depth of 44. inches are 
common, faint, fine, yellowish-brown mottles. 

Caruso soils have moderate permeability and high 
available water capacity. Runoff is slow. The water table 
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is usually at a depth of 4 to 8 feet but rises to within 2 feet 
of the surface during wet periods. These soils are subject 
to occasional flooding. They are slightly to moderately 
saline. Fertility is medium. 

These soils are used for cultivated crops and native 
grass range. Alfalfa and sorghum are the main crops in 
cultivated areas. In some places the native grass is cut 
for hay. 

Representative profile of Caruso loam in native grass 
range, 140 feet east and 1,584 feet north of the southwest 
corner of section 8, T. 10 8., R. 39 W.: 


A11—0 to 4 inches, gray (10YR 5/1) loam, very dark grayish 
brown (10YR 3/2) when moist; moderate, fine and 
medium, granular structure; slightly hard when dry, 
friable when moist; many fine roots; calcareous; 
moderate soluble salt content; moderately alkaline; 
clear, smooth boundary. 

A1l2—4 to 18 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, fine and medium, granular structure; slightly 
hard when dry, friable when moist; numerous worm 
easts; many fine roots; calcareous; slight soluble 
salt content; moderately alkaline; gradual, smooth 
boundary. 

to 33 inches, Hight brownish-gray (10YR 6/2) loam 

(approaching sandy loam), dark grayish brown (10YR 

4/2) when moist; few, fine, faint, brown mottles; 

weak, fine, granular structure; slightly hard when 

dry, friable when moist; few fine roots; calcareous; 
moderately alkaline ; gradual, smooth boundary. 

C2-—33 to 44 inches, grayish-brown (10YR 5/2) heavy loam, 
very dark grayish brown (10YR 3/2) when moist; 
contains thin strata that have colors like the C1 hori- 
zon; few, fine, faint, brownish mottles; massive; por- 
ous; hard when dry, friable when moist; few fine 
roots; calcareous; moderately alkaline; gradual, 
smooth boundary. 

C3—44 to 60 inches, light brownish-gray (10YR 6/2) loam, 
few thin strata of sandy loam, grayish brown (10YR 
5/2) when moist; common, faint, fine, yellowish- 
brown mottles ; massive; hard when dry, friable when 
moist; few fine roots; calcareous; moderately alka- 
line ; saturated with water when sampled. 


C1—18 


The A horizon ranges from 7 to 28 inches in thickness and 
from gray to dark grayish brown in color. The texture ranges 
from loam to clay loam but is dominantly loam, The C horizon 
ranges from loam to clay loam and in places is stratified with 
sandier material. These layers typically are more than 15 per- 
cent sand coarser than very fine sand. Faint to distinct mottles 
are within 30 inches of the surface. In many places sand and 
gravel are at a depth between 40 and 60 inches. 

Caruso soils occur in positions similar to those of Bridgeport, 
Goshen, and Roxbury soils. In contrast with those soils, they 
are mottled and have a fluctuating water table. They lack the 
B2t horizon typical of Goshen soils. 


Caruso loam (0 to 1 percent slopes) (Ca)—This soil 
is on the flood plain of the North Fork of the Smoky Hill 
River and Beaver Creek. 

Included in mapping are small areas of Bridgeport silt 
loam and Wet alluvial Jand, and areas consisting of the 
steep sides and narrow channels of streams. 

The fluctuating water table, the salinity, occasional 
flooding, and soil blowing are hazards. 

Most of the acreage is used for native grass range. A 
few areas are cultivated. This soil is suited to alfalfa and 
sorghum and is well suited to native grass range. Capa- 
bility unit TIIw-1 (dryland), unit TIw-1 (irrigated) ; 
Saline Subirrigated range site; Lowland windbreak 
group. 


Colby Series 


The Colby series consists of deep, well-drained, medium- 
textured, calcareous soils. These soils are on side slopes 
along the larger drainageways in the county. They formed 
in deep, medium-textured loess. Slopes range from 1 to 15 
percent (fig. 7). 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 4 inches thick, The next 
layer is pale-brown, friable silt loam about 8 inches thick. 
The underlying material is very pale brown silt loam and 
contains visible lime. 

Permeability is moderate, and the available water ca- 
pacity is high. Runoff is moderate to rapid, depending on 
the slope. Fertility is medium. 

Most of the acreage is in native grass range. Wheat and 
sorghum are the main crops in cultivated areas. The native 
vegetation is mainly short and mid grasses. 

Representative profile of Colby silt loam, 6 to 15 percent 
slopes, in native grass range, 1,980 feet cast and 160 feet 
south of the northwest corner of section 18, T. 10 S., 


R.39 W: 


Al—0 to 4 inches, dark grayish-brown (1OYR 4/2) silt loam, 
very dark grayish brown (10¥R 3/2) when moist; 
weak, fine, snbangular blocky structure breaking to 
weak, very fine, granular; slightly hard when dry, 
friable when moist; many roots; noncaleareous; 
mildly alknline; gradual, smooth boundary. 

AC—4 to 12 inches, pale-brown (10YR 6/3) silt loam, brown 
(10YR 5/3) when moist; moderate, fine, granular 
structure ; slightly hard when dry, friable when moist ; 
few fine roots; many worm casts; some mixing of 
color with that of horizon above; calcareous; mod- 
erately alkaline; gradual, smooth boundary. 

G—12 to 6O inches, very pale brown (10YR 7/3) silf loam, 
brown (1OYR 5/3) when moist; weak, coarse, pris- 
matie structure, or massive; soft when dry, very fri- 
able when moist; porous; calcareous ; few fine streaks 
or threads of free lime; moderately alkaline, 


The Al horizon ranges from 4 to 6 inches in thickness and 
from very fine sandy loam to light silty clay loam in textnre; 
the dominant texture is silt loam. The mixed color of the top 
7 inches has a value of 5.5 or more when dry and 3.5 or more 
when moist, but in most grassy areas the top few inches is 
darker colored. The AC horizon ranges from 8 to 10 inches in 
thickness and from light brownish gray to very pale brown in 
color. 

Colby soils are associated with Keith, Richfield, and Ulysses 
soils. They are calcareous nearer the surface than Keith and 
Richfield soils and lack the B2t horizon typical of those soils. 
The top 7 inches of Colby soils is lighter colored than that of 
Ulysses soils. 


Colby silt loam, 6 to 15 percent slopes (Cb)—This soil 
occupies side slopes of the more deeply entrenched drain- 
ageways in the county. It has the profile described as rep- 
resentative for the series. 

Included in mapping are smal] areas of loamy soils on 
the narrow valley floors, small areas of sandy or gravelly 
soils that are shallow to deep over hard caliche, and small 
areas of clayey soils that are shallow over shale. Caliche 
outcrops and a few outcrops of noncaleareous clayey shale 
are indicated on the soil map by the rock outcrop symbol ; 
gravel outcrops, by the gravel spot symbol; and gravel 
pits, by the gravel pit symbol. 

Surface runoff is rapid. Water erosion and soil blowing 
are severe hazards unless a good vegetative cover is 
maintained, 
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Figure 7.—Profile of a Colby silt loam. 


This soil is used mainly for native grass range, Only a 
few areas are cultivated. The soil is well suited to native 
grass. Capability unit VIe-1 pega) no irrigated unit; 
Limy Upland range site; Upland windbreak group. 


Colby-Ulysses silt loams, 3 to 6 percent slopes, 
eroded (Cu).—This mapping unit occupies the side slopes 
of U-shaped drainageways. It is about 60 percent Colby 
silt loam and 40 percent Ulysses silt loam. The Colby soil 
has a profile similar to the one described as representative 
for the Colby series but has been formed by erosion of the 
Ulysses soil. Much of the Colby soil is so eroded that it 
shows only minimum development. The profile of the 
Ulysses soil is similar to the one described as representa- 
tive for the Ulysses series, but it also has been thinned by 
erosion. 

Included in mapping, in narrow bottoms of U-shaped 
drainageways, are small areas of loamy soils. 

Runoff is moderate, Water erosion and soi] blowing are 
severe hazards unless a good vegetative cover is 
maintained. 

Most of the acreage is under cultivation. A few areas are 
in native grass range or have been reseeded to native grass. 
The soils are suited to native grass range, wheat, and 
sorghum. Capability unit [Ve-1 (dryland , unit IITe~1 
(irrigated) ; Limy Upland range site; Upland windbreak 
group. 


Goshen Series 


The Goshen series consists of deep, well-drained, 
medium-textured soils. These soils are on terraces and high 
flood plains along the larger streams and in swales and 
small concave areas on uplands. They formed in deep, 
medium-textured, alluvial-colluvial sediments eroded from 
the nearby uplands. Slopes are less than 1 percent, 

In a representative profile the surface layer is grayish- 
brown silt loam in the upper 5 inches and dark-gray silt 
loam in the lower 8 inches. The subsoil is about 42 inches 
thick. In sequence from the top, the upper 9 inches is gray, 
friable silt loam; the next 12 inches is grayish-brown, fri- 
able silty clay loam; the third layer is 6 inches of light 
brownish-gray, friable silty clay loam; and the lower 15 
inches is hght brownish-gray, friable silt loam. 'The under- 
lying material is very pale brown silt loam (fig. 8). 

Goshen soils receive extra moisture as runoff from adja- 
cent soils and are occasionally flooded for short periods. 
Permeability is moderate, and the available water capacity 
is high. Runoff is slow. Fertility is high. 

These soils are used for cultivated crops and native grass 
range. Wheat and sorghum are the most common crops. 
Alfalfa is grown in a few places. Corn, alfalfa, and sugar 
beets are grown in many irrigated areas. 

Representative profile of Goshen silt loam in a cultivated 
field, 180 feet north and 2,550 feet east of the southwest 
corner of section 27, T.7S., R. 39 W.: 

Ap—0 to 5 inches, grayish-brown (1OYR 5/2) silt loam, very 
dark grayish brown (10¥R 3/2) when moist; weak, 
very fine granular structure; slightly hard when dry, 
friable when moist; nonecalcareous; neutral; gradual, 
smooth boundary, 

A1—5 to 13 inches, dark-gray (10YR 4/1) silt Joam, very dark 
gray (10YR 3/1) when moist; moderate, medium, 
granular structure; slightly hard when dry, friable 
when moist; numerous worm casts; noncalcareous ; 
neutral; gradual, smooth boundary. 

B1i—13 to 22 inches, gray (10YR 5/1) heavy silt loam, very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, fine and medium, granular structure; slightly 
hard when dry, friable when moist; numerous worm 
casts; nonealcareous; neutral; gradual, smooth 
boundary. 
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B21t—22 to 34 inches, grayish-brown (10YR 5/2) light silty 
clay loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, fine, subangular blocky structure; 
slightly hard when dry, friable when moist; noncal- 
careous ; neutral; gradual, smooth boundary. 

R22t—34 to 40 inches, light brownish-gray (10YR 6/2)light 
silty clay loam, dark grayish brown (10YR 4/2) when 
moist; moderate, fine and medium, subangular blocky 
structure; slightly hard when dry, friable when moist ; 
calcareous; moderately alkaline; gradual, smooth 
boundary. 

B8ca—40 to 55 inches, light brownish-gray (10YR 6/2) heavy 
silt loam, dark grayish brown (10YR 4/2) when 
moist; weak, fine, subangular blocky structure; 
slightly hard when dry, friable when moist; calcare- 
ous; films and threads of soft lime; moderately alka- 
line; gradual, smooth boundary. 

C—5d to 60 inches, very pale brown (10YR 7/8) silt loam, 
brown (10¥R 5/3) when moist; massive; porous; 
soft when dry, very friable when moist; calcareous ; 
few fine threads of free lime; moderately alkaline. 


The Ap and A1 horizons combined range from 10 to 20 inches 
in thickness and from grayish brown to dark gray in color. 
The texture is dominantly silt loam but ranges to loam or light 
silty clay loam. The B1 horizon is 5 to 10 inches thick and 
ranges from gray to dark grayish brown in color, The B2t 
horizon is 14 to 22 inches thick. It ranges from gray to dark 
grayish brown in the upper part and from gray to light brown- 
ish gray in the lower part. Depth to calcareous material aver- 
ages 30 inches but ranges from 20 to 40 inches, 

Goshen soils are associated with Bridgeport, Roxbury, and 
Ulysses soils. They are noncalcareous to a greater depth than 
those soils, and they have a B2t horizon which those soils lack. 
They are dark colored to a greater depth than Keith soils. They 
have a less clayey B2t horizon than Pleasant and Richfield 
soils. Their B2t horizon and the lack of mottling distinguish 
Goshen soils from Caruso soils, 

Goshen silt loam (0 to 1 percent slopes) (Go).—This 
soil is on terraces and high flood plains along the Jarger 
streams and in swales and small concave areas on uplands. 
It receives extra water as runoff from the uplands and is 
occasionally flooded for short periods. 

Included in mapping are a few small areas of Pleasant 
soils and gravelly soils. Inclusions of Pleasant soils are 
indicated on the soil map by the depression spot symbol 
and the gravelly areas by the gravel spot. symbol. 

This soil is used for cultivated crops and native grass 
range. It is well suited to all the commonly grown dry- 
land and irrigated crops and also to native grass range. 
Capability unit IIc-2 (dryland), unit I-2 (irrigated) ; 
Loamy Terrace range site; Lowland windbreak group. 


Keith Series 


The Keith series consists of deep, well-drained, medium- 
textured soils on uplands. These soils formed in deep, 
silty, caleareous loess (fig. 9). Slopes range from 0 to 3 
percent. 

In a representative profile the surface layer is grayish- 
brown silt Joam about 6 inches thick. The subsoil is 
about 31 inches thick. In sequence from the top, the upper 
8 inches is grayish-brown, firm silty clay loam; the next 
layer is 6 inches of dark grayish-brown, friable heavy silt 
loam; and the lower 17 inches is light brownish-gray, 
friable silt loam. The underlying material is very pale 
brown silt loam. 

Keith soils have moderate permeability and high avail- 


ae water capacity. Runoff is slow to medium. Fertility is 
igh. 


Figure 8.—Profile of Goshen silt loam. 


These soils are used for cultivated crops and native 
grass range. Wheat and sorghum are the most common 
crops. Alfalfa, corn, and sugar beets are grown in irri- 
gated areas, 
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Figure 9.—Profile of a Keith silt loam. Lower part is a buried soil. 


Representative profile of Keith silt loam, 0 to 1 percent 
slopes, in a cultivated field, 1,640 feet north and 850 feet 
west of the southeast corner of section 4, T. 8., R. 42 W.: 

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine, granular structure; slightly hard when dry, 
friable when moist; noncalcareous; neutral; clear, 
smooth boundary. 


A1—3 to 6 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10¥R 3/2) when moist; weak, 
fine, granular structure; slightly hard when dry, 
friable when moist; noncalcareous; neutral; clear, 
smooth boundary. 

B21t—6 to 14 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 38/2) when 
moist; moderate, medium, subangular blocky struc- 
ture; slightly hard when dry, firm when moist; non- 
calcareous; neutral; gradual, smooth boundiary. 

» B22th—14 to 20 inches, dark grayish-brown (10YR 4/2) 
heavy silt loam, very dark brown (10¥R 2/2) when 
moist; weak, medium, subangular blocky structure; 
slightly hard when dry, friable when moist; many 
worm casts; noncaleareous; mildly alkaline; gradual, 
smooth boundary. 

B3bea—20 to 87 inches, light brownish-gray (1lOYR 6/2) silt 
loam, grayish brown (10YR 5/2) when moist; moder- 
ate, fine, subangular blocky structure; slightly hard 
when dry, friable when moist; calcareous; films and 
soft concretions of lime; moderately alkaline; grad- 
ual, smooth boundary. 

C—87 to 60 inches, very pale brown (10YR 7/8) silt loam, 
brown (10YR 5/3) when moist; massive; soft when 
dry, very friable when moist; calcareous; moderately 
alkaline, 

The Ap and Al horizons combined range from 6 to 12 inches 
in thickness and from grayish brown to dark grayish brown in 
color, The texture is silt loam or silty clay loam. The B2t hori- 
zon ranges from 6 to 14 inches in thickness and from grayish 
brown to very dark grayish brown in color. In most places the 
lower part of the solum is a dark-colored, buried soil. The 
depth to calcareous material averages about 20 inches but 
ranges from 14 to 30 inches. 

Keith soils are associated with Colby, Goshen, Pleasant, 
Richfield, Roxbury, and Ulysses soils. They are noncalcareous 
to a greater depth than Colby, Roxbury, and Ulysses soils. and 
they have a B2t horizon, which those soils lack. Their B2t 
horizon is less clayey than that of Richfield and Pleasant soils, 
The dark color in Keith soils extends to a lesser depth than in 
Goshen soils. . : 

Keith silt loam, 0 to 1 percent slopes (Ke).—This soil 
is on smooth, loess-covered uplands, It has the profile de- 
scribed as representative for the series. 

Included in mapping are small areas of Goshen and 
Pleasant soils and small areas of more clayey soils and of 
limy soils. The inclusions of Pleasant soils are indicated 
on the soil map by depression spot symbols. The small 
acreage of more clayey soils is indicated by the clayey 
spot symbol and limy areas by the limy spot symbol. 

Runoff is slow. Controlling soil blowing and water ero- 
sion, and conserving moisture are the main p roblems. 

This soil is used mainly for cultivated crops. Only a few 
areas are in native grass range. ‘The soil is well suited to 
all the commonly grown dryland and irrigated crops and 
to native grass range (fig. 10). Capability unit I1e-1 (dry- 
land), unit I-1 (irrigated); Loamy Upland range site; 
Se windbreak group. 

eith silt loam, 1 to 3 percent slopes (Kh).—This soil 

is on short slopes of the uplands and on weakly concave 
sides of U-shaped drainageways. Its profile is similar to 
the one described as representative for the series, except 
that calcareous material is at a depth of about 17 inches. 

Included in mapping are small areas of Pleasant soils, 
clayey soils, and limy soils. Inclusions of Pleasant soils 
are indicated on the soil map by depression spot symbols; 
those of clayey soils by the clayey spot symbol; and those 
of limy soils by the limy spot symbol. 

Runoff is medium, Controlling soil blowing and water 
erosion and conserving moisture are the main problems. 

This soil is used mainly for cultivated crops. Only a few 
areas are in native grass range. The soil is suited to all 
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the commonly grown dryland and irrigated crops and to 
native grass range. Capability unit Ile-1 (dryland), unit 
IIe-1 (irrigated); Loamy Upland range site; Upland 
windbreak group. 

Keith-Ulysses silt loams, 0 to 1 percent slopes (Ku).— 
This mapping unit is on smooth, loess-covered uplands. 
It is about 70 percent Keith silt loam and 30 percent Ulys- 
ses silt loam. Ulysses soils occupy roughly circular areas, 
25 to 200 feet in diameter, ert larger areas of Keith 
soils. The Ulysses soil has the profile described as repre- 
sentative for the Ulysses series. The Keith soil has a pro- 
file similar to that described for the Keith series, except 
that the average depth to calcareous material is about 18 
inches. 

Included in mapping are small areas of Pleasant soils, 
clayey soils, and fen soils. Inclusions of Pleasant soils 
are indicated by the depression spot symbol, and those of 
ae clayey and limy soils by the clayey and limy spot sym- 

ols. 

Runoff is slow. Controlling soil blowing and water ero- 
sion and conserving moisture are the main problems. 

These soils are used mainly for cultivated crops. A few 
areas are in native grass range. The soils are well suited 
to all the commonly grown dryland and irrigated crops 
and to native grass range. Capability unit Ile-1 (dry- 
land), unit I-1 (irrigated); Loamy Upland range site; 
Upland windbreak group. 


Pleasant Series 


The Pleasant series consists of deep, moderately well 
drained, moderately fine textured soils in undrained de- 
pressions on uplands. The depressions are round, oblong, 
or somewhat irregular in shape. They have a concave sur- 
face and no outlets for surface water (fig. 11). Slopes 
range from 0 to 2 percent. 

Tn a representative profile the surface layer is light silty 
clay loam about 16 inches thick. The top 9 inches is gray, 
and the lower 7 inches is grayish brown. The subsoil is 
very firm silty clay about 44 inches thick. The top 34 inches 
is gray, and the lower 10 inches is grayish brown. 

Pleasant soils have very slow permeability and high 
available water capacity. They receive runoff from the sur- 
rounding uplands. This water ponds and in many places 
damages the vegetation. Fertility is high. 

These soils are used for native grass range and culti- 
vated crops. Most areas are cultivated with the surround- 
ing soil. Wheat and sorghum are the main crops. 

Representative profile of Pleasant silty clay loam in na- 
tive grass range, 800 feet north and 100 feet east of the 
southwest corner of section 26, T. 7 8., R. 39 W.: 

All—O to 9 inches, gray (10YR 5/1) light silty clay loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium to coarse, platy structure breaking to weak, 
yery fine, granular; slightly hard when dry, friable 
when moist; mildly alkaline; clear, smooth boundary. 


Figure 10.—Harvesting alfalfa on an irrigated Keith silt loam. 
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Figure 11.—Typical area of a Pleasant soil ponded after a rain. 


A12—9 to 16 inches, grayish-brown (10Y¥R 5/2) light silty 
clay loam, very dark grayish brown (19YR 3/2) when 
moist; moderate, fine, subangular blocky structure; 
hard when dry, firm when moist; few old root chan- 
nels; few worm casts; moderately alkaline; gradual, 
smooth boundary. 

B21t—16 to 50 inches, gray (10Y¥R 5/1) silty clay, very dark 
gray (10YR 3/1) when moist; strong, fine to very 
fine, subangular blocky structure; very hard when 
dry, very firm when moist; some worm casts and 
root channels in top 10 inches; moderately alkaline; 
gradual, smooth boundary. 

B22t—50 to 60 inches, grayish-brown (10YR 5/2) silty elay, 
dark grayish brown (10¥R 4/2) when moist; weak, 
fine, blocky structure; very hard when dry, very firm 
when moist; moderately alkaline. 

The A horizon ranges from 10 to 18 inches in thickness. 
Its color ranges from dark gray to grayish brown, and its 
texture from heavy silt loam to silty clay loam. The B2t 
horizon ranges from 20 to 60 inches in thickness and from 
dark gray to grayish brown in color. The texture is silty clay 
or clay. The thicker, more clayey profiles are in the larger 
depressions. Where a C horizon occurs within a depth of 60 
inches, it is silt loam to light silty clay. Depth to calcareous 
material ranges from 30 to 72 inches. 

Pleasant soils have a more clayey B2t horizon than the 
associated Keith, Goshen, and Richfield soils. 


Pleasant silty clay loam (0 to 2 percent slopes) 
(Pe).—This soil is on the nearly level bottoms of undrained 
depressions (fig. 12). 

Ponding of surface water is the main hazard. Water 
sometimes ponds long enough to delay planting or harvest- 
ing. Frequently, crops are damaged ; they fail or have to be 
replanted. Soil blowing is also a hazard if the surface is 
dry and unprotected. 

This soil is not well suited to the crops commonly grown, 
but it is usually cultivated with the surrounding soils. 
Some areas are in native grass. Capability unit [Vw-1 
(dryland), unit IVw-1 (irrigated) ; Clay Upland range 
site; no windbreak group. 


Richfield Series 


The Richfield series consists of deep, well-drained, 
medium-textured soils on uplands. These soils formed in 
deep, calcareous loess. Slopes range from 0 to 1 percent. 

In a representative profile the surface layer is grayish- 
brown silt loam about 4 inches thick. The subsoil is avout 
23 inches thick; the top 11 inches is dark-gray, friable 
silty clay loam; and the lower part is light-gray, friable 
silt loam. The underlying material is light-gray silt loam 
that extends to a depth of 60 inches. 

Richfield soils have moderately slow permeability and 
high available water capacity. Runoff is slow. Fertility is 
high. 

These soils are used for cultivated crops and native 
grass range. Wheat and sorghum are the principal crops. 

Representative profile of Richfield silt loam, 0 to 1 per- 
cent slopes, in a cultivated field, 100 feet north and 1,980 
feet east of the southwest corner of section 25, T. 10 S., 
R. 42 W.: 


Ap—0 to 4 inches, grayish-brown (10YR 5/2) heavy silt loam, 
very dark grayish brown (10YR 8/2) when moist; 
moderate, very fine, granular structure; slightly hard 
when dry, friable when moist ; noncalcareous; neutral ; 
clear, smooth boundary. 

B2t—4 to 15 inches, dark-gray (10YR 4/1) heavy silty clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; strong, very fine, subangular blocky structure; 
hard when dry, friable when moist; noncaleareous; 
neutral; gradual, smooth boundary. 

B3ca—5 to 27 inches, light-gray (10YR 7/2) silt loam, grayish 
brown (10YR 5/2) when moist; moderate, medium, 
subangular blocky structure; slightly hard when dry, 
friable when moist; calcareous; white coatings of free 
lime on peds; moderately alkaline; gradual, smooth 
boundary. 

C—27 to 60 inches, light-gray (10YR 7/2) silt loam, brown 
(10YR 5/3) when moist; massive; porous; soft when 
dry, friable when moist; calcareous; moderately 
alkaline. 


The Ap horizon ranges from 4 to 8 inches in thickness, from 
dark gray to grayish brown in color, and from loam to light 
silty clay loam in texture. The B2t horizon is 8 to 14 inches 
thick. It ranges from dark gray to dark grayish brown in color 
and from silty clay loam to light silty clay in texture. The depth 
to calcareous material ranges from 12 to 22 inches, 

Richfield soils are associated with Colby, Goshen, Keith, 
Pleasant, and Ulysses soils. They have a more elayey B2t 
horizon than Keith and Goshen soils. They are deeper to 
calcareous material than Colby soils, and they have a B2t hori- 
zon, which Colby and Ulysses soils lack. Their B2t horizon is 
less clayey than that of Pleasant soils, 


Richfield silt loam, 0 to 1 percent slopes (Rc).—This 
soil is on smooth, loess-covered uplands. 

Included in mapping are small areas of Pleasant soils, 
indicated on the soil map by the depression spot symbol, 
and areas of limy soils, indicated by the limy spot 
symbol. 

Controlling soil blowing and water erosion and conserv- 
ing moisture are the main problems. 

The soil is used mainly for cultivated crops. Only a few 
areas are in native grass range. The soil is well suited to 
all of the commonly grown dryland and irrigated crops 
and to native grass range. Capability unit IIe-1 (dryland), 
unit I-1 (irrigated) ; Loamy Upland range site; Upland 
windbreak group. 
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Figure 12.—Profile of Pleasant silty clay loam. 


Rough Broken and Gravelly Land 


Rough broken and gravelly land (6 to 40 percent slopes) 
(Rh) is on side slopes of deeply entrenched drainageways 
(fig. 13). Slopes are irregular and broken. About 50 to 65 
percent of this ond aoe unit is highly calcareous, moder- 
ately deep to deep, loamy soils. Coarse-textured, gravelly 
soils make up about 10 to 25 percent of the mapping unit. 
These soils are calcareous in most places, but in some places 
the upper 8 inches is noncalcareous. Calcareous, shallow, 
loamy soils make up 10 to 20 percent of the mapping unit 
(fig. 14), and outcrops of caliche about 10 percent. There 
are a few gravel pits. They are indicated on the soil map 
by the gravel pit spot symbol. 

Rough broken and gravelly land is well drained to exces- 
sively drained. Runoff is excessive, permeability is moder- 
ate to moderately rapid, and the available water capacity 
is low to high. Fertility is low to high. Controlling erosion 
and runoff is the main problem. 


This land is used for native grass range. It is not suited 
to cultivated crops. Capability unit VIe-2 (dryland), no 
irrigated unit or windbreak group; Limy Upland range 
site for the moderately deep to deep, loamy soils. Sandy 
range site for the coarse-textured, gravelly soils, Shallow 
Limy range site for the shallow, loamy soils. 


Roxbury Series 


The Roxbury series consists of deep, well-drained, 
medium-textured scils that are calcareous within 14: inches 
of the surface. These soils are on terraces and flood plains. 
They formed in deep, calcareous alluvium. Slopes range 
from 0 to 2 percent. 

In a representative profile the surface layer is gray silt 
loam about 12 inches thick. The next layer is about 28 
inches thick; the top 16 inches is dark-gray, friable silty 
clay loam, and the lower 12 inches is light brownish-gray, 
friable silt loam. The underlying material is light-gray silt 
loam. 

Roxbury soils receive extra water as runoff from the 
adjacent uplands. They are sometimes flooded; the fre- 
quency of flooding depends on their position in the valley. 
Permeability is moderate, and the available water capacity 
is high. Runoft is slow. Fertility is high. 

Most areas are cultivated. Wheat, sorghum, corn, and 
alfalfa are the main crops. Some areas are irrigated. 

Representative profile of Roxbury silt loam in a culti- 
vated field, 1,056 feet north and 110 feet east of the south- 
west corner of section 21, T.68., R. 38 W.: 

Ap—0 to 6 inches, gray (10YR 5/1) silt loam, very dark gray- 
ish brown (10YR 8/2) when moist; weak, very fine, 
granular structure; slightly hard when dry, friable 


when moist; few worm casts; noncalcareous; neutral; 
clear, smooth boundary. 


Figure 13.—Typical landscape of Rough broken and gravelly land. 
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Figure 14,—Profile of the shallow soll in Rough broken and gravelly 
and, 


A1—6 to 12 inches, gray (1OYR 5/1) silt loam, very dark 
grayish brown (10¥R 3/2) when moist; moderate, 
fine, granular structure; slightly hard when dry, fri- 
able when moist; numerous worm casts; noncaleare- 
ous; neutral; gradual, smooth boundary. 

ACI—12 to 28 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10¥R 2/2) when moist; moderate, 
fine, granular structure; slightly hard when dry, fri- 


able when moist; numerous worm casts; weakly 
calcareous; few, fine, soft concretions of lime; mod- 
erately alkaline; gradual, smooth boundary. 

AC2—28 to 40 inches, light brownish-gray (10YR 6/2) silt 
loam, dark grayish brown (10¥R 4/2) when moist; 
contains strata with colors like those in AC1 horizon ; 
weak, very fine, granular structure; porous; slightly 
hard when dry, friable when moist; calcareous; few 
fine spots of lime;, moderately alkaline; gradual, 
smooth boundary. 

C—40 to 60 inches, light-gray (1OYR 7/2) silt loam, grayish 
brown (10YR 5/2) when moist; massive; porous; 
calcareous; lime coatings in some old root channels; 
moderately alkaline. 


The Ap and Al horizons combined are 10 to 20 inches thick. 
They range from gray to dark grayish brown in color and from 
silt loam to silty clay loam in texture, The AC horizon is 12 
to 30 inches thick. In most places it is weakly stratified in color 
and texture, The color ranges from dark gray to light brownish 
gray but is grayish brown or darker to a depth of 20 inches or 
more. The texture is silt loam or silty clay lonm, Depth to 
calcareous material ranges from the surface down to 14 inches, 

Roxbury soils are associated with Bridgeport, Caruso, 
Goshen, Keith, and Ulysses soils. They are dark colored to a 
greater depth than Bridgeport and Ulysses soils. They are less 
deep over calcareous material than Goshen and Keith soils and 
lack the B2t horizon typical of those soils. They lack the 
mottling and the high water table that is characteristic of 
Caruso soils. 


Roxbury silt loam (0 to 2 percent slopes) (Ro)—This 
soil is on terraces and high flood plains along stream 
valleys. Tt has the profile described as representative for 
the series. 

Included in mapping ave small areas of Caruso soils and 
narrow stream channels. 

This soil is occasionally flooded. Controlling soil blow- 
ing and flooding and conserving moisture are the main 
problems. 

This soil is used mainly for cultivated crops. Only a few 
areas are in native grass range. The soil is well suited to 
the commonly grown dryland and irrigated crops and to 
native grass range. Capability unit I[c-2 (dryland), unit 
T-2 (irrigated) -Loamy Terrace range site; Upland wind- 
break group. 

Roxbury silt loam, frequently flooded (0 to 2 percent 
slopes) (Rx).—This soil is on low flood plains in stream 
vale Its profile is similar to the one described as repre- 
sentative for the series. 

Included in mapping are small areas of Caruso soils and 
narrow stream channels. 

This soil is frequently flooded. Controlling soil blowing 
and flooding and conserving moisture are the main 
problems. 

This soil is used mainly for cultivated crops. Only a few 
areas are in native grass range. The soil is suited to the com- 
monly grown dryland and irrigated crops and to native 
grass range. Capability unit IITw-2 (dryland), unit 
TIw-2 (irrigated) ; Loamy Lowland range site; Lowland 
windbreak group. 


Ulysses Series 


The Ulysses series consists of deep, well-drained, 
medium-textured soils that are calcareous within 14: inches 
of the surface. These soils formed in deep, calcareous loess 
on the upland (fig. 15). Slopes range from 0 to 10 percent. 

In a representative profile the surface layer is 11 inches 
of grayish-brown silt loam, The next layer is 5 inches of 
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light brownish-gray, friable silt loam. The underlying ma- 
terial is light-gray silt loam. ; : ; 

Ulysses soils have moderate permeability and high ayail- 
able water capacity. Runott is slow to rapid. Fertility is 
high. ; : 

These soils are used for cultivated crops and native grass 
range. Wheat and sorghum are the main crops. 

Representative profile of Ulysses silt loam, 1 to 8 percent 
slopes, in a cultivated field, 130 feet south and 1,100 feet 
west of the northeast corner of section 19, T.88., R. 87 W.: 

Ap—0 to 5 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10¥R 8/2) when moist; weak, 
very fine, granular structure; soft when dry, very 
friable when moist; many fine roots; noncalcareous ; 
neutral; abrupt, smooth boundary. 

Al1—5 to 11 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (1LOYR 3/2) when moist; moder- 
ate, fine and very fine, granular structure; hard when 
dry, friable when moist; many roots; many worm 
casts ; nonecaleareous ; mildly alkaline; gradual, smooth 
boundary. 

AC—11 to 16 inches, light brownish-gray (10YR 6/2) silt loam, 
dark grayish brown (1JOY¥R 4/2) when moist; mod- 
erate, fine, granular structure; hard when dry, friable 
when moist; numerous worm casts; few roots; el- 
careous; moderately alkaline; gradual, smooth 
boundary. 

C1—16 to 20 inches, light-gray (10YR 7/2) silt loam, light 
brownish gray (10YR 6/2) when moist; weak, fine, 
subangular blocky structure; slightly hard when dry, 
friable when moist; few roots; strongly calcareous ; 
moderately alkaline; gradual, smooth boundary. 

C2—20 to 60 inches, light-gray (10 YR 7/2) silt loam, light 
brownish gray (10YR 6/2) when moist; massive; 
slightly hard when dry, friable when moist ; few roots ; 
calcareous ; moderately alkaline. 


The Ap and Al horizons combined range from 6 to 12 inches in 
thickness and from dark gray to grayish brown in color. The 
texture is silt loam or light silty clay loam. The AC horizon is silt 
loam or light silty clay loam 4 to 10 inches thick. It ranges from 
pale brown to grayish brown in color. Depth to calcareous material 
ranges from the surface down to 14 inches, 

Ulysses soils are associated with Colby, Goshen, Keith, Richfield, 
aud Roxbury soils. They are darker colored in the top 7 inches than 
Colby soils, They are shallower over calcareous material than 
Goshen and Keith soils and lack the B2t horizon typical of those 
soils, They lack the B2t horizon typical of Richfield soils. They 
are dark colored to a lesser depth than Roxbury soils. 

Ulysses silt loam, 1 to 3 percent slopes (Ua|—This 
soil is on smooth, loess-covered uplands. It has the profile 
described as representative for the series. 

Included in mapping are small areas of more clayey 
soils, indicated on the soil map by the clayey spot symbol; 
areas of rock outcrops, by the rock-outcrop symbol; grav- 
elly aveas, by the gravel spot symbol; limy areas, by the 
limy spot symbol ; and small arcas of Pleasant soils, by the 
depression spot symbol. 

Runoff is medium. Controlling soil blowing and water 
erosion and conserving moisture are the main problems. 

This soil is used mainly for cultivated crops. The soil 
is well suited to all the dryland and irrigated crops grown 
in the county and to native grass range. Only a few areas 
we in native grass range. Capability unit ITIe-1 (dry- 
land), unit TTe-1 (irrigated) ; Loamy Upland range site; 
Upland windbreak group. 

Ulysses silt loam, 3 to 6 percent slopes (Ub).—This 
soil is on loess-covered uplands along the sides of U-shaped 
drainageways and on convex ridgetops. Its profile is sim- 
ilar to the one described as representative for the series. 
Depth to calcareous material ranges from the surface to 
12 inches. 
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Included in mapping are small areas of more clayey 
soils, indicated on the soil map by the clayey spot symbol ; 
areas of rock outcrops, by the rock-outcrop symbol; grav- 
elly areas, by the gravelly spot symbol; limy areas, by the 
limy spot symbol; and small areas of Pleasant soils, by 
the depression spot symbol. } : 

Runoff is medium. Controlling water erosion and soil 
blowing and conserving moisture are the main problems. 

This soil is used for cultivated crops and for native grass 
range. It is not so well suited to cultivated crops as the less 
sloping Ulysses soils but is well suited to native grass 
range. petit unit [Ve-1 (dryland), unit IIe~1 (ir- 
rigated); Loamy Upland range site; Upland windbreak 
group. 
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Ulysses silt loam, 6 to 10 percent slopes (Uc)—This 
soil is on loess-covered uplands, mainly along the sides of 
U-shaped drainageways. Its profile is similar to the one 
desaribed as representative for the series. Depth to cal- 
careous alerial ranges from the surface to 12 inches. The 
dark-colored surface layer is 6 to 8 inches thick. 

Included in mapping are areas of rock outcrops, indi- 
cated on the soil map by the rock-outcrop symbol; grav- 
elly areas, by the gravel spot symbol; limy areas, by the 
limy spot symbol; small areas of Pleasant soils, by the 
depression spot symbol; and a few gravel pits, by the 
gravel pit symbol. 

Surface runoff is rapid. Water erosion and soil blowing 
are severe hazards in cultivated or unprotected areas. 

This soil is well suited to native grass range and is used 
mainly for this purpose. Only a few areas are cultivated. 
Capability unit ViIe-1 (dryland), no irrigated unit; 
Loamy Upland range site; Upland windbreak group. 

Ulysses-Colby silt loams, 1 to 3 percent slopes, eroded 
(Ud)—This mapping unit is on smooth, loess-covered up- 
lands. It is about 60 percent Ulysses soils and 40 percent 
Colby soils. The Ulysses soil is on the lower side slopes. 
Its profile is similar to the one described as representative 
for the Ulysses series but has been thinned by erosion and 
is calcareous to the surface in most places. The Colby soil 
is mainly on the convex ridgetops and upper slopes where 
erosion has been most severe. Its profile is similar to the 
one described as representative for the Colby series but 
has been formed by erosion of the Ulysses soil. 

Runoff is medium. Controlling soil blowing and water 
erosion and conserving moisture are the main problems. 

This soil is used for cultivated crops. It is suited to all 
the commonly grown dryland and irrigated crops and to 
native grass anety Capability unit I1Te-1 (dryland), unit 
TIe-1 (irrigated); Limy Upland range site; Upland 
windbreak group. 

Ulysses- eith silt loams, 0 to 1 percent slopes (Uk).— 
This mapping unit is on smooth, loess-covered uplands. 
It is about 70 percent Ulysses silt loam and 30 percent 
Keith silt loam. The profile of the Ulysses soil is similar 
to the one described as representative for the Ulysses 
series; calcareous material is at a depth of 6 to 14 inches 
in most places but is at the surface in some cultivated 
areas. The profile of the Keith soil is similar to the one 
described as representative for the Keith series, except 
that the average depth to calcareous material is about 18 
inches. 

Included in mapping are small areas of Pleasant soils, 
indicated on the soil map by the depression spot symbol. 
Also included are limy areas, indicated by the limy spot 
symbol. 

Runoff is slow. Controlling soil blowing and water ero- 
sion and conserving moisture are the main problems. 

Most of the acreage is cultivated. Only a few areas are 
in native grass range. The soil is well suited to the com- 
monly grown dryland and irrigated crops and to native 

rass range. Capability unit Iic-1 (dryland), unit I-1 
(irrigated ; Loamy Upland range site; Upland windbreak 


group. 
Wet Alluvial Land 


Wet alluvial land (0 to 1 percent slopes) (Wa) is on the 
flood plains of streams where the water table is high. In 


most places it is bordered by nonarable slopes (fig. 16). 
The alluvial bottoms are more than 150 feet wide. 

This mapping unit is highly variable. In most places 
the soil material is loam or clay loam to a depth of 18 to 
30 inches. Below this is gravelly loamy sand. 

Included in mapping are small areas of Caruso loam and 
ie small areas where the water table is not significantly 
high. 

This land is poorly drained. Runoff is slow, and per- 
meability is moderate. The water table is high all year, 
ordinarily within a depth of 3 feet. In winter, early in 
spring, and during periods of high rainfall, free water is 
at a depth of 18 qnahes or less, and in some places it is at 
the surface, Salinity is slight to moderate; accumulations 
of white salts are common on the surface. 

Wet alluvial land is used for native grass range and ha 
meadows, It is not suited to cultivated crops but is well 
suited to native grass range and hay. Capability unit Vw—1 
(dryland), no irrigated unit or windbreak group; Wet 
Land range site. 


Use and Management of the Soils 


This section explains the capability classification used 
by the Soil Conservation Service. Then it describes the 
general management in Sherman County, and the man- 
agement by capability units for both dryland and irrigated 
crops. Yields for dryland and irrigated crops are predicted 
for high level management for the arable soils in the 
county. This section also gives suggestions on managing 
the soils for range, windbreaks, and wildlife habitat. 

The county agricultural agent or the local technician 
of the Soil Conservation Service can furnish additional 
information. 


Capability Grouping 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The grouping 
does not take into account major and generally expensive 


Figure 16.—Typical area of Wet alluvial land along a small stream. 
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landforming that would change slope, depth, or other 
characteristics of the soils; does not take into consideration 
possible but unlikely major reclamation projects; and does 
not apply to horticultural crops or other crops requiring 
special management. 

Those familiar with the capability classification can in- 
fer from it much about the behavior of soils when used for 
other purposes, but this classification is not a substitute 
for interpretations designed to show suitability and limi- 
tations of groups of soils for range, for forest trees, or for 
engineering. 

In the capability system, all kinds of soil are grouped 
at three levels: the capability class, the subclass, and the 
unit. These are discussed in the following paragraphs. 

Carasiiiry Crasses, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals indi- 
cate progressively greater limitations and narrower choices 
for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use, 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class ITT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class TV soils have very severe limitations that reduce 
the choice of plants, require very careful man- 
agement, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 
use largely to pasture, range, woodland, or wild- 
life habitat. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife habitat. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
their use largely to pasture or range, woodland, or 
wildlife habitat. (No class VII soils in Sherman 
County.) 

Class VIII soils and landforms have limitations that 
preclude their use for commercial crop produc- 
tion and restrict their use to recreation, wildlife 
habitat, or water supply, or to esthetic purposes, 
(No class VIII soils in Sherman County.) 

Carapirrty SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, ¢, w, s, or ¢, 
to the class numeral, for example, Ie, The letter ¢ shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; zw shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by arti- 
ficial drainage) ; s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and ¢, used in 
only some parts of the United States, shows that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the 
most, only the subclasses indicated by w, s, and e, because 
the soils in class V are subject to little or no erosion, though 
they have other limitations that restrict their use largely 


to pasture or range, woodland, wildlife habitat, or 
recreation. 

Capasmiiry Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, ITe-1 or IIw-2. Thus, in one symbol, 
the Roman numeral designates the capability class, or 
degree of limitation ; the small letter indicates the subclass, 
or kind of limitation, as defined in the foregoing para- 
graph; and the Arabic numeral specifically identifies the 
capability unit within each subclass. 

Tn the following pages are suggestions on general man- 
agement and management by capability units of the dry- 
land and irrigated soils in Sherman County. 


Management of Dryland Soils 


Wheat, grain sorghum, and forage sorghum are the 
principal dryland crops in Sherman County. Alfalfa is 
grown on bottom land, in areas that receive runoff from 
uplands. 

Good management practices ave those that reduce run- 
off and the risk of erosion, conserve moisture, and improve 
fertility. Among these practices are suitable cropping se- 
quences, including summer fallow, crop residue manage- 
ment, level terraces, contour farming, stubble-mulch til- 
lage, and minimum tillage. - 

The use and management of dryland soils by capability 
unit are described in the following pages. The capability 
designation for each dryland soil m the county is given in 
the “Guide to Mapping Units” at the back of this survey. 


Capability unit ITe-1 (dryland) 


Keith silt loam, 1 to 8 percent slopes, is the only soil 
in this unit. It is a deep, well-drained soil on uplands. 
The surface layer is silt loam, and the subsoil is silty clay 
loam. Permeability is moderate, and the available water 
capacity is high. Fertility is high. 

Conserving moisture and controlling water erosion are 
problems in cultivated areas. Soil blowing is a hazard in 
bare areas. Terracing, contour farming, and stubble mulch- 
ing help to conserve moisture and control erosion. Con- 
tour stripcropping, minimum tillage, and limited grazing 
of crop residue are other suitable practices. 

Most of the acreage is cultivated. The soil is well suited 
to cultivated crops and native grass range. Wheat and 
sorghum are the main crops. 


Capability unit IIc-1 (dryland) 


This unit consists of deep, well-drained, nearly level 
soils of the uplands. These soils have a surface layer of silt 
loam and a subsoil of silt Joam or silty clay loam. Per- 
meability is moderate or moderately slow, and the avail- 
able water capacity is high. Fertility is high. 

Conserving moisture is the main problem. Soil blowing 
is a hazard in bare areas. Water erosion is a slight hazard 
on. some long slopes, Stubble mulching and contour farm- 
ing help in conserving moisture and controlling erosion. 
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‘Terracing, contour stripcropping, minimum tillage, and 
limited grazing of crop residue are other suitable practices. 

Most of the acreage is cultivated. The soils are well 
suited to cultivated crops and native grass range. Wheat 
and sorghum are the main crops. 


Capability unit IIc-2 (dryland) 


This unit consists of deep, well-drained, nearly level 
soils in upland swales and on terraces or alluvial fans. 
The surface layer is silt, loam, and the subsoil is silt loam or 
silty clay loam, Permeability is moderate, and the avail- 
able water capacity is high. Fertility is high. 

Conserving moisture is the main problem. Soil blowing 
is « hazard in bare areas. In some places diversions are 
needed to control runoff from the adjacent uplands. Stub- 
ble mulching helps in conserving moisture and controlling 
erosion. Minimum tillage and limited grazing of crop resi- 
due are other suitable practices. 

Most of the acreage is cultivated. The soils are well 
suited to cultivated crops and native erass range. Wheat, 
sorghum, and alfalfa are the main crops. Some areas of 
native grass are cut for hay. 


Capability unit Ille-1 (dryland) 


This unit consists of deep, well-drained soils on uplands, 
fans, terraces, and {oot slopes. Slopes range from 1 to 4 per- 
cent. The surface layer and subsoil are silt loam. Perme- 
ability is moderate, and the available water capacity is 
high. Fertility is medium to high. 

Conserving moisture and controlling water erosion are 
the main problems. Soil blowing is a hazard in bare areas. 
Terracing, contour farming, and stubble-mulch tillage help 
m conserving moisture and controlling erosion. Contour 
stripcropping, minimum tillage, and limited grazing of 
crop residue are other suitable practices. 

Most of the acreage is cultivated. The soils are well suited 
to cultivated crops and native grass range. Wheat and sor- 
ghum are the main crops. 


Capability unit IIw-1 (dryland) 


Caruso loam is the only soil in this unit. It is a deep, 
nearly level, moderately well drained to somewhat, poorly 
drained soil on flood plains. It has loam texture through- 
out. Permeability is moderate. The water table is usually 
at a depth of 4 to 8 feet but rises to within 2 feet of the 
surface during wet periods. The avatlable water capacity 
is high. Fertility is medium. 

Flooding, a fluctuating water table, slight to moderate 
salinity, and a shortage of moisture are problems. Soil 
blowing is a hazard in bare areas, In some places diversions 
are needed to control runoff from the adjacent uplands. 
Stubble mulching helps to conserve moisture and control 
erosion. Minimum tillage and limited grazing of crop 
residue are other suitable practices. 

Most of the acreage is used for native grass range or hay. 
The soils are suited to native grass and cultivated crops. 
Sorghum and alfalfa ave the main crops. 


Capability unit IIlw-2 (dryland) 


Roxbury silt loam, frequently flooded, is the only soil in 
this unit. It is a. deep, nearly level, well-drained soil on 
flood plains. The surface layer is silt loam, and the lower 
layers are silt loam or silty clay loam. Permeability is 


moderate, and the available water capacity is high. 
Fertility is high. 

Flooding and conserving moisture are problems. Soil 
blowing is a hazard in bare areas. In some places diversions 
are needed to control runoff from adjacent uplands. Stub- 
ble mulching helps in conserving moisture and controlling 
erosion. Minimum tillage and limited grazing of crop 
residue are other suitable practices. 

Most of the acreage is cultivated. Only a few areas are 
in native grass range. The soil is suited to cultivation and 
to native grass range. Sorghum and alfalfa are the main 
crops. 


Capability unit 1Ve-1 (dryland) 


This unit consists of deep, well-drained soils on the up- 
lands. Slopes are 3 to 6 percent. The surface layer is silt 
loam, and the lower layers are silt loam or light silty clay 
loam. Permeability is moderate, and the available water 
capacity is high. Fertility is medium to high. 

Controlling water erosion and conserving moisture are 
the main problems. Controlling soil blowing is a problem 
also if the soils are bare. Sorghum grown on these soils 
is subject. to iron chlorosis. Terracing, contour farming, 
and stubble-mulch tillage are important practices in con- 
serving moisture and controlling erosion. Minimum tillage 
and limited grazing of crop residue are other suitable 
practices, 

These soils are used for cultivated crops and native 
grass range. Wheat and sorghum are the main crops. 


Capability unit IVw-1 (dryland) 


Pleasant silty clay loam is the only soil in this unit. It is 
a deep, nearly level, ponded soil in undrained depressions 
in the uplands. Tt has a surface layer of silty clay loam and 
a subsoil of silty clay or clay. Permeability is very slow, 
and the available water capacity is high. Fertility is high. 

Ponded surface water often damages crops. Soil blow- 
ing is a problem in bare areas. The hazard of ponding can 
be reduced by terracing, contour farming, and stubble- 
mulch tillage of the adjoining soils. Maintaining a good 
cover reduces the hazard of soil blowing. 

This soil is not well suited to the crops commonly grown, 
but most of the acreage is cultivated with adjoining soils. 
Wheat and sorghum are the main crops. Some areas are in 
native grass. 


Capability unit IVs-1 (dryland) 


The Bridgeport-Slickspots complex makes up this unit. 
It consists of deep, nearly level, well-drained to some- 
what poorly drained soils on alluvial fans and terraces. 
Slickspots hold water after a rain. The surface layer is silt 
loam, and the subsoil ranges from silt loam to silty clay. 
Permeability is moderate to very slow, and the available 
water capacity is high. Fertility is low to high. 

Tillage is difficult, and the growth of crops is restricted, 
particularly on the slickspots. Conserving moisture and 
controlling soil blowing are also problems. Stubble-mulch 
tillage helps to conserve moisture and control soil blowing 
in cultivated areas. 

Most of the acreage is used for native grass range. Only 
a few areas are cultivated, The Bridgeport soil is suited to 
native grass range and cultivated crops, but the slickspots 
are unproductive and are bare in many places. Wheat and 
sorghum are the main crops. 
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Capability unit Vw-1 (dryland) 


This capability unit consists of Wet alluvial land. The 
soil material is loam or clay loam that is underlain by 
gravelly loamy sand at a depth of 18 to 80 inches. This land 
1s poorly drained, and the water table is high all year; 
it 1s seldom more than 8 feet below the surface. In sorne 
seasons it is within a depth of 18 inches. Surface accumula- 
tions of white salts are common. Permeability is moderate, 
and the available water capacity is high. Fertility is high. 

Wet alluvial land is used for native grass range and. 
hay. It is well suited to grass. The high water table makes 
it unsuitable for cultivation. The native vegetation is 
mainly salt-tolerant grasses, forbs, and sedges. 


Capability unit VIe-1 (dryland) 


This unit consists of deep, well-drained soils on uplands. 
Slopes range from 6 to 15 percent. The surface layer is silt 
loam, and the lower layers are silt loam or light silty clay 
loam. Permeability is moderate, and the available water 
capacity is high. Fertility is medium to high. 

Controlling soil blowing and water erosion and con- 
serving moisture are problems. Iron chlorosis of sorghum 
is also a problem in cultivated areas. 

Most of the acreage is used for native grass range. Only 
a few areas are cultivated. Because of the severe erosion 
hazard, these soils are better suited to native grass range 
than to cultivated crops. Many areas that were previously 
cultivated have been successfully reseeced and are now 
good rangeland. The native vegetation ig mainly short and 
mid grasses. 


Capability unit VIe-2 (dryland) 


This unit consists of Rough broken and gravelly land. 
This land is along the sides of the more deeply entrenched 
drainageways. The soil material ranges from shallow to 
deep. This land is well drained to excessively drained. 
Slopes range from 6 to 40 percent. There are many out- 
crops of caliche. Permeability is moderate to moderately 
rapid, and the available water capacity is low to high. 
Fertility is low to high. 

Most of the acreage is used for native grass range. A few 
smal] areas extend into cultivated fields. Because of strong 
slopes and caliche outcrops, this land is better suited to 
native grass range than to cultivated crops. The native 
vegetation consists of short and mid grasses and a small 
amount of tall grasses. 


Capability unit VIw-1 (dryland) 


This capability unit consists of Alluvial land. The soils 
in this land type are deep to moderately deep and well 
drained, They are on the flood plains of local, intermittent 
streams. Slopes range from 0 to 2 percent. The texture of 
all layers ranges from sandy loam to light silty clay 
loam. Permeability is moderate, and the available water 
capacity is moderate or high. Fertility is high. 

This land is subject to flooding, water erosion, and depo- 
sition. In most places it is cut by stream channels and is 
bordered by nonarable slopes. Areas are generally small 
and are isolated by the stream channels. 

Alluvial land is used mainly for native grass range, to 
which it is well suited. Most areas are not suited to culti- 
vation because they are too small and inaccessible. The na- 
tive vegetation consists of a mixture of short, mid, and 
tall grasses. 


Predicted Yields of Crops (Dryland) 


Table 2 gives predicted average yields per acre of wheat 
and grain sorghum for the arable soils in the county. The 
yields obtained are from crops under high level manage- 
ment. The information on which to base precise estimates 
is limited because no long-term, accurate records of yields 
are available, Yields fluctuate greatly, mainly as a result 
of variations in precipitation. 

The predictions shown in table 2 were based on data ob- 
tained from farmers, from average yields shown in the 
biennial reports of the Kansas State Board of Agriculture, 
and from observations of the soil survey party. 

The yields of wheat and grain sorghum shown in table 2 
are based on the use of— 


1. A flexible cropping sequence that fits the operator’s 

needs and maintains the soil in good condition. 

2. Crop varieties adapted to the area. 

3. Proper seeding rates, dates, and methods of plant- 
ing, and efficient harvesting methods. 

. Adequate control of weeds, insects, and diseases. 

. A crop residue management program to help con- 
trol soil blowing and water erosion, to increase 
water infiltration, and to enhance seedling 
emergence. 

6. Terraces, contour farming, minimum tillage, and 
other practices that help to control erosion and 
conserve water. 

. Adequate surface and subsurface drainage. 


oe 
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Tantn 2.—Predicted average yields per acre of dryland 


wheat and grain sorghum under high level management 


[Only the arable soils are listed. Yields of wheat reflect use of 
summer fallow] 


Soil Wheat Grain 
sorghun. 
Bu. Bu, 

Bridgeport silt loam, 0 to 2 percent slopes__--- 26 
Bridgeport silt loam, 2 to 4 percent slopes_ ---- 24 30 
Bridgeport-Slickspots complex... ------------ 18 18 
Caruso loam. 222 esses eoeese doe esse eee 20 24 
Colby-Ulysses silt loams, 3 to 6 percent slopes, 

Groded 2c wesc cee ett eso eee oa eeset 16 16 
Goshen silt loam. ..------------------------ 28 38 
Keith silt loam, 0 to 1 pereent slopes....------ 28 36 
Keith silt loam, 1 to 3 percent slopes____------ 27 34 
Keith-Ulysses silt loams, 0 to 1 percent slopes__ 25 54 
Pleasant silty clay loam_-.-.~.--.------------ 19 26 
Richfield silt loam, 0 to 1 pereent slopes.-..--- 24. 32 
Roxbury silt loam__.----------------------- 25 36 
Roxbury silt loam, frequently flooded _..------ 22 30 
Ulysses silt loam, 1 to 3 percent slopes-------- 22 32 
Ulysses silt loam, 3 to 6 percent slopes... ----- 20 28 
Ulysses-Colhy silt loams, 1 to 3 percent slopes, 

GOO: 2 eee a2 oo ee oo Sineteceesocenes 20 28. 
Ulysses-Keith silt loams, 0 to 1 percent slopes.- 24 32 


Management of Irrigated Soils 


The major management needs on irrigated soils in Sher- 
man County are maintenance of fertility and tilth, efficient 
use of irrigation water, and control of erosion. 

Fertility can be maintained by applying commercial fer- 
tilizers as needed, using manure if available, using a crop- 
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ping sequence that includes legumes, and utilizing crop 
residue. 

Soil tilth is important because it affects the penetration 
of roots, air, and water and the preparation of a good seed- 
bed. Practices that increase the organic-matter content 
help improve tilth, Deep-rooted legumes increase the per- 
colation of water and the movement of air in the lower 
layers. The soil is compacted if worked when wet. 

Surface irrigation or sprinkler irrigation is used. Sur- 
face irrigation is by flooding in borders or basins or by 
the corrugation or furrow method. 

A well designed irrigation system is needed to conserve 
water and eras erosion. Some land leveling is needed 
for nearly all of the soils in Sherman County. Water can 
be carried to the fields through open ditches, or through 
surface or underground pipes. Siphon tubes are used with 
open ditches; they help to distribute water into furrows, 
borders, or basins. Gated pipes are used to distribute water 
from surface or underground pipes. In some places drop 
structures may be needed to reduce erosion in ditches or 
from tailwater. Open ditches can be lined to help reduce 
scepage and erosion. In most pace terraces and contour 
farming are needed to control runoff and erosion if the 
sprinkler system is used. 

The Ogallala Formation is the principal source of water 
for irrigation in Sherman County. Water is obtained from 


a few wells in areas along the Smoky Hill River and 
Prairie Dog Creek. 

Several factors should be considered when planning an 
irrigation system. The soils should be suited to irrigation, 
and the water should be of good quality and of suflicient 
quantity. 

Wheat, sorghum, corn, alfalfa, and sugar beets are the 
main crops grown on irrigated soils in the county. Truck 
ag could be grown successfully on most of the irrigated 
soils. 

The use and management of irrigated soils by capability 
units are described in the following pages. The capability 
unit designation for each irrigated soil in the county is 
given in the “Guide to Mapping Units” at the back of this 
survey. 


Capability unit I-1 (irrigated) 


This unit consists of deep, well-drained, nearly level 
soils on uplands. These soils have a surface layer of silt 
loam and a subsoil of silt loam or silty clay loam. Per- 
meability is moderate or moderately slow, and the avail- 
able water capacity is high. Fertility is high. 

These soils are well suited to irrigation by flooding. 
Leveling is needed in most areas for uniform distribution 
of water (fig. 17). A system that disposes of excess water 
from both irrigation and precipitation is essential. 


Figure 17,—Newly leveled field on a Keith silt loam. This soil is smoothed with a land plane. 
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Capability unit I-2 (irrigated) 

This unit consists of deep, well-drained, nearly level 
soils in upland swales and on terraces or alluvial fans. 
These soils have a surface layer of silt loam and a subsoil 
of silt loam or silty clay loam. Permeability is moderate, 
and the available water capacity is high. Fertility is high. 

These soils are well suited to irrigation, but they need 
leveling in most areas for uniform distribution of water. 
In most places protection from the runoff of adjoining 
areas is needed. Disposing of excess water from both irri- 
gation and precipitation 1s essential. 

Capability unit ITe-1 (irrigated) 

This unit consists of deep, well-drained soils on. uplands, 
fans, terraces, and foot slopes. Slopes range from 1 to 4 
percent. These soils have a surface layer of silt loam and a 
subsoil of silt loam or silty clay loam. Permeability is 
moderate, and the available water capacity is high. Fer- 
tility is medium or high. 

These soils are suitable for irrigation. Sprinklers can be 
used on close-growing crops if the soils are terraced. For 
surface irrigation, leveling or irrigating on the contour 
reduces the risk of erosion. In most places there are no 
layers that limit the depth of cuts. The organic-matter 
content, however, is low in areas where deep cuts have 
been made. Organic matter can be supplied by plowing 
under crop residue and by adding manure. Disposing of 
excess water from both irrigation and precipitation is 
essential. Controlling runoff from adjacent areas is a prob- 
lem in some areas, 


Capability unit Ilw-1 (irrigated) 


Caruso loam is the only soil in this unit. It is a deep, 
neatly level, moderately well drained to somewhat poorly 
drained soil on flood plains. Its texture is loam throughout. 
Permeability is moderate. The water table is usually at a 
depth of 4 to 8 feet, but rises to within 2 feet of the surface, 
during wet periods. The available water capacity is high. 
Fertility is medium. Salinity is slight to moderate. 

This soil is suited to irrigation, but proper application 
of water is important. Salts tend to accumulate on the 
surface if applications are light. Heavy applications, on 
the other hand, tend to leach out plant nutrients and cause 
the water table to rise. Soil and water quality tests help 
determine the amount of water that should be applied. The 
root zone is limited by coarse sand and gravel at a depth 
of 40 to 80 inches. Cuts made in leveling, therefore, should 
be kept to a minimum. 

Capability unit ITlw-2 (irrigated) 

Roxbury silt loam, frequently flooded, is the only soil in 
this unit. It is a deep, nearly level, well-drained soil on 
flood plains. Its surface layer is silt loam. The underlying 
layers are silt loam or silty clay loam. Permeability is 
moderate, and the available water capacity is high. Fer- 
tility is high. 

This soil is suited to irrigation. Leveling is needed in 
most areas for uniform distribution of water. Flood pro- 
tection is needed. A system for flood control should be 
installed if a practical method can be designed for the area 
that is irrigated. 


Capability unit IIe-1 (irrigated) 


This unit consists of deep, well-drained soils on uplands. 
Slopes range from 8 to 6 percent. The surface layer is silt 
loam, and the lower layers are silt loam or light silty clay 
loam. Permeability is moderate. The available water ca- 
pacity is high, Fertility is medium to high. 

These soils are suitable for irrigation, but they need 
bench leveling for surface irrigation, or terraces and con- 
tour farming for sprinkler irrigation. In most places there 
are no layers that limit the depth of cuts. The organic- 
matter content, however, is low in areas where deep cuts 
have been made. These areas can be improved by plowing 
under crop residue and by heavy applications of manure. 
A system that disposes of excess water from both irrigation 
and precipitation is essential. 

Capability unit [Vw-1 (irrigated) 

The one soil in this unit, Pleasant silty clay loam, is a 
deep, ponded soil in undrained depressions in the uplands. 
Slopes are 0 to 2 percent. The surface layer is silty clay 
loam, and the subsoil is silty clay or clay. Permeability is 
very slow, and the available ‘water capacity is high. 
Fertility is high. 

This soil is suitable for irrigation, but ponding and very 
slow permeability are problems. ‘Terracing or leveling the 
adjoining soils helps reduce ponding. Many areas of this 
soul ave leveled with surrounding areas of other soils. This 
practice is fairly satisfactory if the fill material is deep 
enough, Because of the very slow permeability of the 
Pleasant soil, however, it acts as a restrictive layer and 
tends to limit the penetration of water. The overlying fill 
material becomes alternately waterlogged and droughty. 
Capability unit IVs-I (irrigated) 

The Bridgeport-Slickspots complex makes wp this unit. 
It consists of deep, nearly level, well-drained to somewhat 
poorly drained soils on alluvial fans and terraces. Slick- 
spots hold water after a rain. Permeability ranges from 
moderate to very slow. The available water capacity is 
high. Fertility is low to high. 

This complex is suitable for irrigation, but tests for salt 
and alkali and for water quality should be made if it is to 
be irrigated. Leveling is needed in most areas, but cuts 
should be held to a minimum because seedbed preparation 
is difficult in the subsoil, Crop growth is uneven because 
the soil material in this complex varies. 


Predicted Yields of Crops (Irrigated) 


Table 3 gives the predicted average yields per acre of 
certain crops grown on the arable, irrigated soils in the 
county. The yields are based on a high level of manage- 
ment. 

Trrigation is a recent practice in this county. The infor- 
mation on which to base precise yield predictions, there- 
fore, is limited. The predictions shown are based on data 
obtained from farmers, from the Kansas Agricultural 
Experiment Station, and from other agricultural workers. 

The yields shown in table 3 are based on the use of— 


1. An irrigation system that provides for uniform 


penetration of water and for control of erosion. 
Some practices needed for an efficient irrigation 
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system are land leveling and contour furrowing, 
and the use of gated pipes and underground pipes. 
2. A cropping system that helps to maintain fertility 
and tilth. 
3. Proper seeding rates and dates and methods of 
planting and harvesting. 
. Crop varieties adapted to the area. 
. Irrigation water in amounts needed to meet the 
requirements of the crop. 
. Fertilization as needed to provide the optimum 
level of fertility for the particular crop. 
. Adequate weed, insect, and disease control. 
. Adequate surface and subsurface drainage. 
. Applications of manure, if available. 
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Range Management ’ 


Native grassland makes up about 25 percent, or 165,000 
acres, of the farmland in Sherman County. There are two 
large range areas. One is along the south side of the 
county, adjacent to the North Fork Smoky Hill River. 
The other is adjacent to Beaver Creek. About a third of 
the rangeland is suitable for cultivation. Small tracts 
occur throughout the county, intermingled with larger 
acreages of cropland. 

Beef production is the second largest farm enterprise. 
Raising wheat for grain is the most important. Livestock 
operations consist mostly of grazing stockers and feeders. 
There are several large cow-calf operations; the calves are 
kept as feeders. Almost all the ranches include some crop- 
land that is used for supplemental grazing. The chief 
crops used for temporary grazing are wheat pasture and 
sorghum stubble. The forage produced is marketed 
through the sale of livestock and livestock products. Thus, 
the suecess of the livestock enterprise depends on manage- 
ment of the range. 

The native vegetation consists mainly of a mixture of 
short and mid grasses, The major range site is Loamy Up- 
land; it has a cover of blue grama, buffalograss, side-oats 


*By H. Ray Brown, range conservationist, Soil Conservation 
Service. 
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grama, and western wheatgrass. The next most important 
site is Limy Upland; the principal grasses are blue grama, 
side-oats grama, and little bluestem. 

Most of the acreage of these two sites is in fair to good 
condition. Both have smooth topography and are readily 
accessible to livestock. Consequently, they have been over- 
used for a long time. They are now covered mostly with 
blue grama and buffalograss. The Shallow Limy site is 
usually in excellent condition because it is steep and less 
accessible to grazing livestock. The vegetation consists 
mainly of side-oats grama, little bluestem, blue grama, and 
small amounts of big bluestem and switchgrass. 


Range sites and condition classes 


Different kinds of soils vary in their capacity to produce 
grass and other plants for grazing. The soils that produce 
about the same kind and amount of forage make up a 
range site. Range sites are areas of rangeland that differ 
in the ability to produce different kinds or amounts of 
native vegetation. The difference must be great enough to 
require some change in management, such as a different 
rate of stocking. Different range sites are not recognized 
because of differences in soil or in climate, unless these 
factors result in a significant difference in the potential 
plant community. Plants on native range respond in one 
of three ways under grazing. 

Decreasers are species in the potential plant com- 
munity that tend to decrease in relative amount under 
close grazing. They generally are the tallest and most 
productive perennial grasses and forbs and the most 
palatable to livestock. 

Increasers are species that increase in relative 
amount as the more desirable plants are reduced by 
close grazing. They are commonly shorter, and some 
are less palatable to livestock than decreasers. 

Invaders are plants that cannot withstand the com- 
petition for moisture, nutrients, and light in the po- 
tential plant community. They invade and grow along 
with the increasers after the potential vegetation has 
been reduced by grazing. Many are annual weeds. 
Some ave forbs that have some grazing value, but 
others have little value for grazing. 


TABLE 3.—Predicted average yields per acre of irrigated crops under high level management 


[Only the arable soils suited to irrigation are listed] 


Soil name Wheat Corn Sorghum Sugar Alfalfa Sorghum Corn 
(grain) (grain) beets (silage) (silage) 
Bu. Bu. Bu. Tons Tons Tons Tons 
Bridgeport silt loam, 0 to 2 percent slopes...__.___-- 50 120 115 20..5 6 24 21 
Bridgeport silt loam, 2 to 4 percent slopes_._.____--- 45 110 100 19.5 5 21 20 
@aruso0aM ees e etc cise paoet secs eee 40 100 90 20. 5 5 20 20 
Goshen silt loam__.___.------_------------------- 50 120 115 21.0 6 25 22 
Keith silt loam, 0 to 1 percent slopes_.-.---.------- 50 120 115 21.0 6 25 22 
Keith silt loam, 1 to 3 pereent slopes_.__.-_..--._-_- 45 110 110 20 5 24 20 
Keith- Ulysses silt loams, 0 to 1 percent sLopes_..._.- 50 120 115 21,0 6 25 21 
Richfield silt loam, 0 to 1 percent slopes______-_____ 50 120 115 20.5 6 24 21 
Roxbury silt loam____..------------------------- 50 120 115 21.0 6 24. eal 
Roxbury silt loam, frequently flooded. __.---.-_-_-- 50 120 110 20.5 6 22 21 
Ulysses silt loam, 1 to 3 percent slopes--...--------- 45 110 100 19.5 5 21 20 
Ulysses-Colby silt loams, 1 to 3 percent slopes, 

GFOded sien eee nk ae Se ae 40 100 90 19 5 20 20 
Ulysses-Keith silt loanis, 0 to 1 percent slopes. ______ 50 120 115 20. 5 6 24 21 
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Range condition is the present state of vegetation com- 
pared with that of the potential plant community for 
the site. Classifying range condition provides an approxi- 
mate measure of the deterioration that has taken place in 
the plant cover and thus provides a basis for predicting 
the degree of improvement possible. Four condition classes 
are defined. Condition is excellent if 76 to 100 percent of 
the vegetation is characteristic of the climax vegetation 
on the same site; good if the percentage is between 51 and 
75; fair if it is between 26 and 50; and poor if it is less 
than 26. 

Range condition is judged by comparing existing kinds 
and amounts of vegetation with kinds and amounts that 
would exist in the potential plant community. 

Potential forage production depends on the range site. 
Current forage production depends on the range condi- 
tion and the amount of moisture available to plants dur- 
ing the growing season. 

One of the main objectives of good range management 
is to keep the range in excellent or good condition; if this 
is done water is conserved, forage yields are improved, 
and the soils are protected. Recognizing important changes 
in the plant cover on a range site is a problem. The changes 
take place gradually and can be miscalculated or over- 
looked. Growth following heavy rainfall, for example, 
may make the range appear to be in good condition when 
actually the cover is weedy and productivity is declining. 
On the other hand, carefully managed rangeland that has 
been closely grazed for relatively short periods may have 
a degraded appearance that temporarily conceals its 
quality and its ability to recover. 


Descriptions of the range sites 


The range sites in Sherman County are Loamy Upland, 
Loamy Terrace, Loamy Lowland, Limy Upland, Clay Up- 
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land, Sandy, Shallow Limy, Wet Land, and Saline Subir- 
rigated (fig. 18). These sites vary greatly in the amount of 
forage they produce. The total annual yield of forage 
varies also from year to year because of differences in the 
amount of precipitation, in amount of grazing in past 
years, and ‘in relief. In addition, trampling or the activi- 
ties of rodents and insects may damage the forage plants 
or cause them to disappear. 

The range sites are described in the following pages. 
The description of each site includes the dominant vege- 
tation and the yield per acre when the site is in excellent 
condition. The approximate total annual yield per acre 
of air-dry herbage 1s given for favorable and less favorable 

years. 

The names of the soil series represented are given in 
the description of each range site, but this does not mean 
that all the soils of a given series are in the site. The range 
site designation for each soil in the county can be found 
in the “Guide to Mapping Units” at the back of this survey 
and at the end of the description of that soil in the section 
“Descriptions of the Soils.” 


LOAMY UPLAND RANGE SITE 


This site consists of deep soils of the Keith, Richfield, 
and Ulysses series. These soils have a surface layer of silt 
loam. and a subsoil of silt loam or silty clay loam. The per- 
meability of these soils is moderate or moderately slow, 
and the available water capacity is high. Fertility is high. 
Water erosion and soil blowing are hazards in unprotected 
areas. 

The potential plant community consists mostly of mid 
and short grasses. It is about 50 percent decreasers, such 
as western wheatgrass and side-oats grama, and 50 percent 
increasers, such as blue grama, buffalograss, sand drop- 
seed, red three-awn, western ragweed, and common 
pricklypear. Common invaders are little barley, annual 
brome, and six-weeks fescue. 
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Figure 18.—Major range sites in Sherman County. 
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This site is readily accessible to livestock and is a favor- 
ite area for grazing. Continuous overgrazing results in 
an immediate decrease in side-oats grama and is followed 
by a decline in western wheatgrass. Buffalograss and blue 
grama usually carry the grazing load. 

The estimated total annual yield per acre of air-dry 
herbage is 1,800 pounds. Yields range from 2,200 pounds 
in favorable years to 700 pounds in less favorable years. 


LOAMY TERRACE RANGE SITE 


This site consists of Slickspots and deep soils of the 
Bridgeport, Goshen, and Roxbury series. The soils have 
a surface layer of silt loam and a subsoil of silt loam or 
silty clay loam. They are on high flood plains, terraces, 
or fans and in upland swales. They receive some runoff 
from higher areas. Flooding from streams is infrequent. 
The soils are moderately permeable to water and roots 
and have high available water capacity. Fertility is high. 

The potential plant community consists mostly of mid 
and tall grasses, Decreaser grasses, such as switchgrass, 
big bluestem, little bluestem, side-oats grama, and Canada 
wildrye, make up about 60 percent of the total annual pro- 
duction, The remaining 40 percent is primarily increasers, 
such as western wheatgrass, blue grama, and buffalograss. 
Western ragweed is a common forb increaser, The prin- 
cipal invaders are silver bluestem, annual brome, little 
barley, windmillgrass, and tumblegrass. 

Generally, this site is in fair condition under present 
grazing use. Blue grama is the main increaser under heavy 
grazing, except on the Bridgeport-Slickspots complex. 
Western wheatgrass and blue grama usually carry the 
grazing load. Inland saltgrass is the main increaser on the 
Bridgeport-Slickspots complex, and it makes up a large 
part of the present vegetation. Many of the Slickspots are 

are, but some have a thin stand of saltgrass, annual forbs, 
and annual grasses. 

The estimated total annual yield per acre of an-dry 
herbage is 2,500 pounds. Yields range from 3,000 pounds 
in favorable years to 1,500 pounds in less favorable years. 


LOAMY LOWLAND RANGE SITE 


This site consists of Alluvial land and a soil of the Rox- 
bury series. These soils are deep and frequently flooded. 
The Roxbury soil has a surface layer of silt loam and a 
subsoil of silt loam to silty clay loam. Alluvial land is 
sandy loam to light silty clay loam throughout. Both are 
well drained, are moderately permeable to water and roots, 
and have moderate to high available water capacity. Fer- 
tility is high. 

The potential plant community consists mostly of mid 
and tall grasses. About 70 percent of the total annual 
production is made up of decreasers, such as big bluestem, 
switchgrass, little bluestem, and Canada wildrye. The 
remaining 80 percent is primarily increasers, such as 
western wheatgrass, blue grama, side-oats grama, buffalo- 
grass, and western ragweed. Common invaders are little 
barley, annual brome, windmillgrass, and tumblegrass, 

Generally, this site is in fair condition under present 
grazing use. Blue grama and western wheatgrass carry the 
grazing load. 

The estimated total] annual yield per acre of air-dry 
herbage is 3,000 pounds. Yields range from 4,000 pounds 
in favorable years to 2,000 pounds in less favorable years. 
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LIMY UPLAND RANGE SITE 


This site consists of deep soils of the Colby series, eroded 
soils of the Ulysses series, and the moderately deep to 
deep, loamy soils in the Rough broken and gravelly land 
mapping unit. The Colby and Ulysses soils have a. surface 
layer and subsoil of silt loam. They are calcareous at or 
near the surface. They are moderately permeable to water 
and roots and have high available water capacity. Fertil- 
ity is medium to high. Water erosion and soil blowing are 
hazards in unprotected areas. 

The potential plant community consists mostly of mid 
grasses. About 70 percent of the total production is made 
up of such decreasers as side-oats grama and little blue- 
stem. The remaining 80 percent is mainly increasers, such 
as blue grama, hairy grama, buffalograss, red three-awn, 
sand dropseed, and broom snakeweecd. Common invaders 
are windmillgrass, tumblegrass, little barley, and annual 
brome. 

This site is readily accessible to livestock and is a favor- 
ite location for grazing late in spring and in summer. 
Continuous overuse results in an immediate decrease in 
little bluestem, followed by a decline in side-oats grama. 
Generally, blue grama and buffalograss carry the grazing 
load. 

The estimated total annual yield per acre of air-dry 
herbage is 1,800 pounds. Yields range from 2,400 pounds 
in favorable years to 800 pounds in less favorable years. 


CLAY UPLAND RANGE SITE 


Pleasant silty clay loam is the only soil in this site. It is 
deep and has a silty clay or clay subsoil. This soil receives 
runoff from surrounding soils and is subject to ponding. 
It is very slowly permeable to water and has high ayail- 
able water capacity. Fertility is high. 

The potential plant community consists mostly of short 
and mid grasses. About 50 percent of the total annual 
production is made up of such decreasers as western 
wheatgrass, side-oats grama, and tall dropseed. The re- 
maining 50 percent is mainly increasers, such as blue 
grama, buffalograss, silver bluestem, perennial three-awn, 
sand dropseed, western ragweed, and common prickly- 
pear. The principal invaders are little barley, annual 
brome, snow-on-the-mountain, windmillgrass, and tumble- 
grass. 

This range site is readily accessible to livestock and is 
a favorite site for grazing early in spring, in fall, and 
in winter. Generally, it is in good condition. Side-oats 
grama, is usually the first species to decrease under con- 
tinuous overuse; a decline in western wheatgrass follows. 
Blue grama and buffalograss carry the grazing load. This 
range site varies considerably in the production of forage. 
If precipitation is high in winter and spring, the prodiuc- 
tion of western wheatgrass is high. If drought prevails 
during the winter and spring, growth is restricted. 

The estimated total annual yield per acre of air-dry 
herbage is 1,800 pounds. Yields range from 2,200 pounds 
in favorable years to 1,200 pounds in less favorable years. 


SANDY RANGE SITE 


This site consists of the coarse-textured, gravelly soils in 
the mapping unit Rough broken and gravelly land. These 
soils are excessively drained. They have moderately rapid 
permeability and low available water capacity. Fertility 
is low. 
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About 70 percent of the total annual production consists 
of such decreasers as sand bluestem, little bluestem, switch- 
grass, and side-oats grama. Other perennial grasses, forbs, 
and shrubs make up the rest. The dominant increasers are 
blue grama, sand dropseed, buffalograss, sand paspalum, 
and perennial three-awn. Common invaders are windmill- 
grass, tumblegrass, annual three-awn, and six-weeks fescue. 

Generally, this site is in fair condition under present 
grazing use. Blue grama and sand dropseed carry the graz- 
ing load. 

The estimated total annual yield per acre of air-dry 
herbage is 1,800 pounds. Yields range from 2,200 pounds 
in favorable years to 1,200 pounds in less favorable years. 


SHALLOW LIMY RANGE SITE 


This site consists of the shallow, loamy soils in the map- 
ping unit Rough broken and gravelly land. These soils 
are excessively drained. They have moderate permeability 
and low available water capacity. Fertility is low. 

About 70 percent of the total annual production con- 
sists of decreasers, such as little bluestem and side-oats 
grama and a small amount of big bluestem and switch- 
grass. Other perennial forbs and grasses make up the rest. 
The principal increasers are hairy grama, blue grama, 
buffalograss, sand dropseed, purple three-awn, and broom 
snakeweed. Common invaders are ring muhly, tumble- 
grass, and annual three-awn. 

Generally, this site is in good to excellent condition. 
Little bluestem and side-oats grama carry the grazing 
load. Because the topography is rough, this site is not 
readily accessible to livestock for grazing. 

The estimated total annual yield per acre of air-dry 
herbage is 1,400 pounds. Yields range from 1,600 pounds 
in favorable years to 800 pounds in less favorable years. 


WET LAND RANGE SITE 

Wet alluvial land is the only mapping unit in this site. 
It is on flood plains, The water table is always high; it is 
seldom below a depth of 3 feet. In winter, early in spring, 
and during periods of heavy rainfall, free water is at a 
depth of 18 inches or less. In some places free water is at 
the surface during these wet periods. The soil material 
varies, but in most places it is loam or clay loam underlain 
by gravelly loamy sand at a depth of 18 to 30 inches. 

The potential plant community consists of about 90 
percent decreasers, such as prairie cordgrass, alkali cord- 
grass, rice cutgrass, reed canarygrass, American bulrush, 
Tllinois bundleflower, and American licorice. The prin- 
cipal increasers are slim sedge, foxtail barley, knotroot 
bristlegrass, swamp smartweed, willow, and cattail. Com- 
mon invaders are barnyardgrass, annual bristlegrass, an- 
nual sedges, and annual rushes. 

The vegetation on this site is green and lush most all 
year. This site carries a heavy grazing load. Generally, it 
is in poor to fair condition. Sedges and swamp smartweed 
carry the grazing load. 

The estimated total annual yield per acre of air-dry 
herbage is about 7,000 pounds. 


SALINE SUBIRRIGATED RANGE SITE 

Caruso loam is the only soil in this site. It is a deep, 
moderately well drained to somewhat poorly drained, 
slightly to moderately saline soil on flood plains. It is sub- 


ject to oecasional flooding. The water table usually stands 
at a depth of 4 to 8 feet but rises to within 2 feet of the 
surface during wet periods. 

The potential plant community is about 90 percent de- 
ereasers, such as alkali sacaton, switchgrass, indiangrass, 
side-oats grama, western wheatgrass, Canada wildrye, 
alkali cordgrass, and Illinois bundleflower. The principal 
inereasers are inland saltgrass, blue grama, foxtail barley, 
western ragweed, buffalograss, and sedge. Common in- 
vaders are silver bluestem, alkali muhl y, kochia, and 
tamarisk, 

This range site carries a heavy grazing load because of 
the water supply, the green vegetation for most of the year, 
and the level topography. It is usually in fair condition ; 
inland saltgrass furnishes most of the production. 

The estimated total annual yield per acre of air-dry 
herbage is about 6,000 pounds. 


Windbreaks 


Sherman County has no native forest or large areas 
of woodland. Small clusters of trees grow on the flood 
plains of the North Fork of the Smoky Hill River and 
Beaver Creek but are of minor extent. Trees are planted 
only for windbreaks or shade or for ornamental purposes 
because the moisture supply is limited in this county. 

Windbreak plantings reduce soil blowing and help pro- 
tect farmsteads and livestock. They also help make the 
farmstead more attractive, increase the value of the prop- 
erty, and provide food and cover for wildlife. 

Well-planned and well-cared for plantings can be suc- 
cessfully established and maintained (fig. 19). The limited 
moisture supply is the most critical factor affecting es- 
tablishment and growth. Competition from other plants 
can seriously reduce the moisture supply. Areas to be used 
for windbreaks should be summer fallowed in order to 
store moisture before planting. Plantings should be of 
high quality and from seed sources in the same general 
area. The soil should be tamped firmly around the roots 
of the seedlings to prevent drying. 

After the trees are planted, the area should be cultivated 
to control weeds between the rows. Weeds can be controlled 
in the rows by herbicides or hoeing. Irrigation helps insure 
the survival of trees and increases the rate of growth of 
newly planted and established windbreaks. Weeds should 
be controlled by cultivation throughout the life of the 
windbreak. 

Some soils are more favorable for growing trees than 
others. The Pleasant soils in this county, the Bridgeport- 
Slickspots complex, Wet alluvial land, and Rough broken 
and gravelly land are not considered suitable for wind- 
break plantings. 

The soils suitable for windbreak plantings have been 
grouped into the Upland and the Lowland windbreak 
suitability groups. The soils in each group are designated 
by soil series, but this does not mean that all the soils in a 
given series are in the group. The windbreak suitability 
group assigned to each soil is listed in the “Guide to 
Mapping Units” at the back of this survey and at the 
end of the desecription of that soil in the section “Descrip- 
tions of the Soils.” 

Table 4 lists the trees and shrubs suitable for windbreaks 
and gives for each windbreak group the estimated maxi- 
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mum height, growth rate, length of useful life, and suit- 
ability of specified trees and shrubs on dryland soils. 
Trrigation improves all of these factors. Estimates in 
table 4 are based on information in “Windbreaks for the 
Central Great Plains” (6). Additional information on 
planning and managing windbreaks can be obtained from 
a local representative of the Soil Conservation Service or 
from the county agricultural agent. 

Soils in the Upland windbreak suitability group are 
the deep, medium-textured soils of the Bridgeport, Colby, 
Keith, Richfield, Roxbury, and Ulysses series. They are 
on uplands and high terraces. The inadequate moisture 
supply is the chief limitation. 

In the Lowland windbreak group are the deep, medium- 
textured soils of the Caruso and Goshen series, Alluvial 
Jand, and the frequently flooded soils of the Roxbury 
series. These soils are on flood plains or in swales in the 
uplands. They receive an extra supply of water during 
periods of flooding, and in places the water table is high 
enough to be beneficial to trees. 


Fish and Wildlife Management * 


Many kinds of wildlife live in Sherman County. Pheas- 
ant, bobwhite quail, cottontail rabbit, and mourning dove 
are the main upland game birds and animals. They live in 


*By Jack W. Watstrom, biologist, Soil Conservation Service. 


all of the soil associations in the county. Prairie chickens 
are rarely seen in the county. They are primarily in soil 
association 2. 

A number of abandoned farmsteads in the county pro- 
vide excellent wildlife habitat (fig. 20). 

Scattered, woody areas provide cover and food for mule 
deer and whitetailed deer that primarily inhabit soil as- 
sociation 2. The number of deer is increasing, although de- 
sirable habitat is limited in the county. Only a small num- 
ber of antelope are in the county. They occupy a small part 
of the large pasture areas south of the North Fork of the 
Smoky Hill River in soil association 2. 

The main predators in the county are coyote, fox, hawk, 
owl, and skunk. They are in all of the soil associations in 
the county. The furbearers include beaver, muskrat, mink, 
and raccoon. Furbearers associated with aquatic habitats 
ave primarily along Beaver Creek and the North Fork of 
the Smoky Hill River in soil association 2. Fence rows, odd 
areas, conservation reserve fields, shelterbelts, and summer- 
fallowed fields provide the cover and food required by 
upland game animals. The grain that remains in fields 
after harvest provides much of the winter food needed by 
these birds and animals. 

Opportunities for fishing are limited in Sherman 
County. Farm ponds are subject to periodic drying when 
rainfall is below average. The Sherman County State 
Lake, about 12 miles southwest of Goodland, impounds 
water behind a dam constructed across the North Fork of 


Figure 19.—Farmstead windbreak on a Keith silt loam. 
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the Smoky Hill River. Game fish include bass, bluegill, 
channel catfish, yellow catfish, and crappie (fig. 21). 
Waterfowl are attracted to the basin areas in soil asso- 
ciation 8 when water accumulates during wet periods in 
spring and fall. Grain sorghum can be planted in some of 
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the larger areas when the ground is too wet to plant wheat 
in the fall. Soil association 3 is characterized by rolling 
topography and has no defined drainage pattern. 

Table 5 shows the potential of the ‘soil associations in 
the county to provide habitat needed by wildlife. 


TasuE 4.—Trees and shrubs suitable for windbreaks 


Windbreak suitability groups ! 


Trees and shrubs Upland Lowland 
Maximum | Growth rate| Useful life | Suitability | Maximum} Growth rate| Useful life | Suitability 
height height 
Ft. Ft. 
Deciduous trees: 
Boxelder_...--------- 22 | Fast------- Short_._--- Good__.--- 22 | Fast-_-__-- Short_____- Good 
Bur oak. -.----------- 31 | Slow_------ Long.-_---- Good-_-_---- 40 | Slow.__---- Long._-_--- Good. 
Cottonwood_...------ 54 | Fast.--.--- Short. ----- Not recom- 70 | Fast....----] Medium___-| Excellent 
mended. 
Green ash____-.------ 31 | Medium._--| Medium. __.| Not recom- 40 | Medium___-]| Medium___-| Good. 
mended. 
Hackberry....-------- 31 | Medium...) Medium_._.] Excellent__- 40 | Medium__._-| Medium..__| Excellent. 
Mulberry___----..---- 18 | Medium____| Short. ___-- Good_._--- 18 | Medium_.--| Medium_---] Excellent 
Osage-orange..-------- 22 | Medium___-| Long_.__--- Fair.------ 22 | Medium_._--| Long._----- Good. 
Russian-olive ?_..----- 22 | Fast______- Short_____- Excellent_-_- 22 | Fast. .---- Medium__--| Excellent. 
Siberian elm 40 | Fast..-..-- Medium__--| Excellent _- 55 | Fast..------ Medium___.} Excellent. 
(Chinese). ? 
Conifers: 
Austrian pine____-___- 40 | Slow___-_-- Medium__--]| Good____-- 50 | Slow___---- Long.._---- Exeellent. 
Eastern redcedar ?_~_-- 32 | Slow_.-..-- ong..----- Jixcellent__ - 40 | Slow__.---- Long_------ Excellent. 
Ponderosa pine______-_- 45 | Slow___..-- Long____--- Good- __-_- 50 | Medium_.--}| Medium____| Excellent. 
Rocky Mountain 22 | Slow____--- Long__----- Excellent_-- 22 | Slow..----- ong.---.-- Excellent. 
juniper.? 
Shrubs: 
American plum__-__-.- 9 | Fast___.--- Medium-..-| Good__-_.- 9 | Fast__._-.- Medium_-__.| Excellent. 
Aromatic sumac__-_-_-- 5 | Slow______- Medium___.] TExcellent__-_ 5 | Slow____--- Medium_-_-_-] Excellent. 
ilaes.weuos Jssteese sl. 7 {| Medium.___| Medium._.-| Good__--.. 7 | Medium_..-| Medium__-_-_| Excellent. 
Tamarisk___---------- 9 | Fast______. hort_._... Excellent__- 9 | Fast____.-- Short.-__-- Excellent. 
Western chokecherry--. 9 | Fast. 222. Medium....} Good_----- 9 | Fast-.-.--- Medium__-_-| Excellent. 
1 See descriptions of windbreak suitability groups to determine soil series in each group. 
2 Trees most commonly used for windbreaks in Sherman County. 
TaBie 5.—Potential of soil associations for providing wildlife habitat 
[Absence of entry indicates that potential is not rated] 
Potential for producing kinds of habitat 
Soil Kinds of wildlife denis Sa 
association 
Woody Herbaceous Aquatic Food 
Association 1. Openland__________-_- WON inlens Gt ete chad) O00 = 208 Bio os oe a eadlias hein ae eee Co eee Good 
Woodland_.--..----_- PoOresU-aeetewseeoes G0Gde scecccececee ule eet ook lle fe eee Poor 
Mi ghia 2. ee Fo te 2 ee en ee Be es SES Ce oh at bed Suey open POOR o. foucend gscenee 
Association 2, Openland______-.--._- Poor to good___-_____-- UNG onal l ant aeis Fair to good______--__- Fair to good. 
Woodland_-_.---.---- Poor to good_.-___--- Go0d es. Jsccs foo neeveclewssee esas ee secaet ess Poor to good. 
AV CEPA tate oieje S ont |e nctete pn ae in eer ee AEE ee eon eee eran ae Poor to fair_____------ Poor to good. 
BIS cc cutanie icin bemoans iesue eas ee uese eco celle ton ee se lSeR eee te PoOOrssen eee sete 
Association 3, Openland______.-_---- Baits eee ete tt Goede doc sede ees sleet ce eect ces hace! Good. 
Woodland_-.-.----2-- POOP aes chet ae Good 22) ence cle ce tee oe ee Ce etek Poor. 
Wetland se-sc2crie ences esas seeel ote skte Faire oosscccleccce sk Faircs oo ccocseecsle Good. 
Wg cee ce sate ape a Cae ew oe wien Bate kn eee os aweumuses Poor 22 2.oches ccs Poor. 
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Figure 20.—Typical wildlife habitat adjacent to an abandoned farmstead. 


Openland wildlife are those species that normally in- 
habit areas of cropland, rangeland, pasture, meadow, and 
odd areas where shrubs and herbaceous plants grow. 
Pheasant, quail, cottontail, coyote, badger, and meadow- 
lark are examples. 

Woodland wildlife include animals that are generally 
found in wooded areas or areas intermixed with openland. 
Examples are deer, squirrel, raccoon, thrushes, and 
cardinals. 

Wetland wildlife normally inhabit wet arcas, such as 
ponds, rivers, streams, swamps, and marshes. Ducks, shore 
birds, beaver, muskrat, and mink are examples. 

The conservation practices that are primarily beneficial 
to wildlife are habitat development, wetland development, 
fishpond construction, and habitat preservation. Technical 
assistance in the planning and application of wildlife 
developments can be obtained from a representative of 
the Soil Conservation District in Goodland, Kans. Addi- 
tional information and assistance can be obtained from the 
Kansas Forestry, Fish, and Game Commission, the Bureau 
of Sport Fisheries and Wildlife, and the Kansas State 
University Extension Service. 


Use of the Soils in Engineering * 


Some soil properties ave of special interest to engineers 
because they affect the design, construction, and mainte- 
nance of roads, airports, pipelines, building foundations, 
facilities for water storage, erosion control structures, 
drainage systems, and sewage disposal systems. Among the 
properties most important to engineers are permeability, 
strength, density, shrink-swell potential, available water 
capacity, grain-size distribution, plasticity, and soil reac- 
tion. Depth to the water table and to bedrock and topog- 
raphy also are important. 

Information concerning these and related soil properties 
is given in tables 6 and 7. No test data are provided in this 
soil survey. The estimates and interpretations in tables 
6 and 7 can be used in— 

1. Planning and designing agricultural drainage sys- 
tems, farm ponds, irrigation systems, diversion 
terraces, and other structures for controlling water 
and conserving soil. 


*Danret R. DENNELER, civil engineer, Soil Conservation Service, 
assisted with the preparation of this section. 
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Figure 21.—Sherman County State Lake and Park and associated recreational facilities. 


2. Selecting sites for highways, airports, pipelines, 
and cables and in planning detailed investigations 
at selected locations. 

3. Locating probable sources of sand, gravel, and 
other construction material. 

4, Selecting and developing industrial, commercial, 
residential, and recreational sites. 

The engineering interpretations reported here do not 
eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads or ex- 
cavations deeper than the depths reported. Even in these 
situations, however, the soil map is useful in planning more 
detailed field investigations and in indicating the kinds of 
problems that may be expected. 

Some of the terms used by soil scientists have a special 
meaning in soil science that may not be familiar to engi- 
necring. These terms are defined in the Glossary. 
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Engineering Classification Systems 
The two systems most commonly used in classifying 


soils for engineering are the Se aan approved by the Amer- 
ican Association of State Highway Officials (AASHO) 
and the Unified system. 


The AASHO system (Z) is used to classify soils accord- 
ing to those properties that affect use in highway con- 
struction. In this system all soil material is classified in 
seven principal groups on the basis of grain-size distribu- 
tion, liquid limit, and plasticity index. The groups range 
from A-1, which consists of soils that have the highest 
bearing strength and are the best soils for road fill, to A~7, 
which consists of soils that have the lowest strength when 
wet. Soils that are near the borderline between two classes 
are designated by symbols for both classes, for example, 
A-4 or A-6. 
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‘LasiE 6.—Lstimates of soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear 


Classification 
Depth celia sty pared 
Soil series and map symbols from 
surface Dominant Unified AASHO 
USDA texture 
Alluvial land: Ad. In, 
No valid estimates can be made. 
*Bridgeport: Bd, Be, Bs_.-----.----..--_------------------- 0-60 | Silt lonm__.-_..---- ML-CL or CL A-4 or A-6 
For Slickspots part of unit Bs, refer to Slickspots. 
Cariso® “Gain oo nto el este ete ces ete oko Se 0-60 | Loam_.___---.----- ML or ML-CL | A-4 
#Colbys- Cb; Cut oa 2 3 uy gt ne eee i Ge Ded = Stel 0-60 | Silé loam___----__~-- ML or ML CL | A-4 
For Ulysses part of unit Cu, refer to Ulysses series. 
Osten? “Gi 231 oese oe cae eee kane oe ee ee eee esens 0-22 | Silt loam___.------- ML or ML CL | A-4 or A-6 
22—40 | Silty clay loam_.---- CL A-7 
40-60 | Silt loam____---__-- ML or ML-Cl. | A-4 or A-6 
*1Ceith: Ke, .Khickt 28 eee ee he ee ea SS 0-6 | Silt loam_---------- ML or ML-CL | A-4 or A-6 
For Ulysses part of unit Ku, refer to Ulysses series. 6-14 | Silty clay loam__-_-_-- CL A-6 or A-7 
14-20 | Silt loam____.----_- CL A-6 or A-7 
20-60 | Silt loam___-----_-- ML-CL or MLL | A-4 or A-6 
Piesen PAs a we se ee on ee ewe eae So eeSE ES 0-16 | Silty clay loam___--- CL A-6 or A-7 
16-60 | Silty clay._...------ CH A-7 
Richfield? “Rézcsice:Sseecce See sd Sek ae ioe eee e tok 0-4 Silt loam__.-------- ML-CL or Cl, | A-4 or A-6 
4-15 | Silty clay loam...--- CL A-7 
15-60 | Silt loam _______.--- MLorML-CL | A-4 or A-6 
Rough broken and gravelly land: Rh. 
No valid estimates can be made. 
Roxbury? ‘Ro, cR¥ice ssensceteeuueboy Meee ni ee teen ned 0-12 | Silt loam_____._---- ML or ML-CL A-4 or A-6 
12-28 | Silty clay loam__-_-_-- MI-CL or CL A-6 or A-7 
28-60 | Silt loam_.._-------- ML or ML-CL A-4 or A-6 
Slickspots:2222 5.020 h.o 0 bese ee stce dees esse aces 0-4. Silt loam__..--_----- ML A-4 
Mapped only with Bridgeport soils. 4-9 | Silty clay..-.------- CL or CH | A-7 
9-18 | Silty clay loam______ CL A-7 
18-60 | Silty clay loam____-- MI-CL or CL | A-6 or A-7 
*Ulysses:. Ua, Ub, Uc; Ud; Ukosa. see ces ecsscivedscscee esse 0-5 Silt loam___..------ MLorML-CI | A-4 or A-6 
For Colby part of unit Ud, refer to Colby series. For Keith 5-60 | Silt loam...-------- MLorML-CL_ | A-4 or A-6 
part of unit Uk, refer to Keith series. 
Wet alluvial land: Wa. 
No valid estimates can be made. 
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such mapping units may have different propertics and limitations, and for this reason it is necessary to follow carefully the instructions for 
in the first column of this table] 


{ 
Percentage passing sieve— 
0. 4 No. 10 No. 40 No. 200 Permeability Available Reaction Shrink-swell 
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.) water capacity potential 
Tn.far. in.fin. of soil pit 
95-100 95-100 85-95 70-90 0. 63-2. 00 0. 16-0. 18 7. 9-8. 4 | Low 
90-100 90-100 80-90 60-75 0. 63-2. 00 0. 15-0. 17 7, 9-8. 4 | Low. 

100 100 90-100 75-100 0. 638-2. 00 0. 16-0. 18 7. 4-84 | Low. 

100 100 90-100 75-90 0. 638-2. 00 0. 18-0. 20 6. 6-7. 3 | Low. 

100 100 90-100 75-90 0. 63-2. 00 0. 16-0. 18 6. 6-8. 4 | Moderate. 

100 100 90-100 75-90 0, 63-2. 00 0. 16-0. 18 7,9-8.4 | Low. 

100 100 100 85-100 0, 63-2. 00 0. 18-0. 20 6, 6-7. 3 | Low. 

100 100 100 90-100 0. 63-2. 00 0. 16-0. 18 6. 6~7. 3 | Moderate. 

100 100 100 90-100 0. 63-2. 00 0. 16-0. 18 7,4-7.8 | Low. 

100 100 100 85-100 0. 638-2. 00 0. 16-0. 18 7. 9-8. 4 | Low. 

100 100 90-100 90-100 0. 06-0, 20 0. 16-0. 18 7, 4-8. 4 | Moderate. 

100 100 90-100 90-100 <0. 06 0. 15-0. 17 7. 9-8. 4 | High. 

100 100 100 85-100 0. 63-2. 00 0. 18-0. 20 6. 6-7. 3 | Low. 

100 100 100 90-100 0. 20-0. 63 0. 16-0. 18 6, 6-7. 3 | Moderate. 

100 100 100 85-100 0. 63-2. 00 0. 16-0. 18 7. 9-8. 4 | Low. 

100 100 90-100 75-90 0. 63-2. 00 0. 17-0. 19 6. 6-7. 3 | Low. 

100 100 90-100 75-90 0. 63-2. 00 0. 17-0. 19 7. 9-8. 4 | Low. 

100 100 90-100 75-90 0. 63-2. 00 0. 17-0. 19 7. 9-8. 4 | Low. 
95-100 95-100 85-95 70-90 0. 63-2. 00 0. 17-0. 18 6. 1-6. 5 | Low. 
95-100 95-100 85-95 80-95 <0. 06 0, 14-0. 16 7. 9-8. 4 | High. 
95-100 95-100 85-95 80-95 0. 20-0. 63 0, 16-0. 18 7. 9-8. 4 | Moderate. 
95-100 95-100 85-95 70-90 0. 63-2. 00 0. 16-0. 18 7.9-8.4 | Low. 

100 100 90-100 75-100 0. 63-2. 00 0. 16-0. 18 6, 6-8. 4 | Low. 

100 100 90-100 75-100 0. 63-2. 00 0. 16-0. 18 7. 4-8. 4 | Low. 
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TABLE 7.—Hngineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soils. The soils in 
for referring to other series that 


Suitability as source of — 


Soil features affecting— 


Soil series and map 
symbols Road fill Farm ponds 
Topsoil Sand and Highway Dikes and levees = 
gravel location ! 
Embankment!) Subgrade ! Reservoir area, 
Alluvial land: Ad. 
No interpretations; 
properties too 
variable. 
*Bridgeport: Bd, Be, Bs-| Good_---] Poor: Good. __--- Fair. -_--- Moderate Fair stability; Deep; moderate 
For Slickspots part deep erodibility; moderate permeability; 
of unit Bs, refer over- minor flood- piping 0 to 4 per- 
to Slickspots. burden ing. hazard. ecnt slopes. 
in areas 
of sand. 

Caruso: Ca___--.------ Good-_.--] Poor: Good. _---- Fair except | Fluctuating Fair to poor Deep; moder- 
deep for water table; stability; ate perme- 
over- pockets occasional modcrate ability; 
burden; of sand flooding; piping fluctuating 
fluctuat- and moderately hazard. water table; 
ing water gravel; susceptible 0 to 1 per- 
table. sand and to frost cent slopes. 

gravel heaving. 
may need 
to be 
confined, 
mixed, or 
stabil- 
ized. 
*Colby: Cb, Cu_._-_--- Fair to Poor: Good_...-- Good. ----- Good drainage; | Fair to poor Deep; mod- 
For Ulysses part of good; some moderate stability; erate perme- 
unit Cu, refer to erodi- pockets erodibility; 1 fair compac- ability; 
Ulysses series. ble on of sand to 15 percent tion; mod- stream 
steep and slopes; fair to erate erodi- channels 
slopes gravel poor sta- bility. contain 
are in bility; sus- rapidly per- 
steep ceptible to meable sand 
areas. frost heaving. in places; 1 
| to 15 percent 
slopes. 

Goshen: Go_-.--------- Good___-_| Not suit- Good_____- Fair. __---- Good drainage; | Fair to good Deep; mod- 

able. minor stability and erate perme- 
flooding and compaction; ability; 0 to 1 
deposition ; moderate percent 
fair to good erodibility; slopes. 
stability; sus- moderate 
ceptible to shrink-swell 
frost heaving. potential in 
subsoil. 
| 


See footnote at end of table. 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
appear in the first column of this table] 


Soil features affecting—Continued 


Farm ponds—Con. 


Fair to poor sta- 
bility; fair 
compaction; 
moderate 
erodibility. 


Fair to good sta- 
bility and 
compaction; 
moderate 
erodibility; 
moderate 
shrink-swell 
potential in 
subsoil. 


Good drain- 
age; mod- 
erate per- 
meability. 


Good drain- 
age; mod- 
erate per- 
meability ; 
minor 
flooding. 


422-929—73-——4. 


al flooding; 
0 to 1 per- 
cent slopes. 


Deep; 1 to 15 
percent 
slopes; mod- 
erate perme- 
ability; high 
available 
water 
capacity. 


Deep; 0 to 1 
pereent 
slopes; mod- 
erate perme- 
ability; high 
available 
water capac- 
ity; minor 
flooding. 


Agricultural Trrigation Terraces and 
drainage diversions 
Embankment 

Fair stability Moderate Deep; good Fair stabil- 
and compac- permcabil- drainage; ity; mod- 
tion; moderate ity; minor moderate per- erate per- 
piping hazard; flooding. meability ; meability ; 
moderate high avail- 0 to 4 per- 
erodibility. able water cent slopes; 

capacity ; short slopes. 
minor flood- 

ing; 0 to 4 

percent, 

slopes. 

Fair to poor sta- | Moderate Moderate to Fair to poor 
bility and com- permeabil- somewhat stability ; 
paction; mod- ity; fluetu- poor drain- moderate 
erate piping ating water age; fluctuat- permeabil- 
hazard; mod- table; oc- ing water ity; 0 to 1 
erate erodibility. easional table; high percent 

flooding. available slopes; on 
water capac- flood 
ity; occasion- plain. 


Fair to poor 
stability; 
moderate 
perme- 
ability; 1 
to 15 per- 
cent slopes. 


Fair to good 
stability ; 
moderate 
perme- 
ability; 0 
to 1 per- 
cent slopes. 


Grassed 
waterways 


Moderate 
erodibility ; 
good drain- 
age; 0 to 4 
percent 
slopes. 


Moderate 
erodibility ; 
fluctuat- 
ing water 
table; slight 
to moderate 
salinity; 0 
to 1 per- 
cent slopes; 
on flood 
plain. 


Moderate 
erodibility; 
good 
drainage; 
1 to 15 
percent 
slopes. 


Moderate 
erodibility; 
minor 
flooding 
and depo- 
sition; good 
drainage; 

0 to’l per- 
cent slopes. 


Foundations 
for low build- 
ings 


Soil limitations for sewage 
disposal 


Septic tank 
filter fields 


Fair stabil- 
ity; medi- 
um com- 
pressibil- 
ity. 


Fair to poor 
stability ; 
medium 
compressi- 
bility; 
fluctuat- 
ing water 
table; oc- 
casional 
flooding. 


Fair to poor 
stability; 
medium 
compressi- 
bility. 


Fair to good 
stability; 
medium 
compressi- 
bility; 
moderate 
shrink- 
swell po- 
tential in 
subsoil; 
moderate 
permea- 
bility. 


Moderate: 
moderate 
permeabil- 
ity; minor 
flooding. 


Severe: 
fluctuat- 
ing water 
table; oc- 
easional 
flooding. 


Moderate to 
severe: 
modcrate 
perme- 
ability; 1 
to 15 per- 


cent slopes. 


Moderate to 
severe: 
moderate 
permea- 
bility; 
minor 
flooding. 


Sewage 
lagoons 


Moderate: 
moderate 
permeabil- 
ity ; minor 
flooding. 


Severe: 
fluctuat- 
ing water 
table; oc- 
casional 
flooding. 


Moderate to 
severe: 
moderate 
perme- 
ability; 1 to 
15 percent 
slopes. 


Moderate to 
severe: 
moderate 
permea- 
bility; 
minor 
flooding. 
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TaBie 7.—LHngineering 
Suitability as source of — Soil features affecting-—— 
Soil series and map 
symbols Road fill Farm ponds 
Topsoil Sand and Highway Dikes and levees 
gravel location ! 
Embankment !} Subgrade ! Reservoir area 

*Keith: Ke, Kh, Ku_-_--| Good__._| Not suit- Good_____- Fair... 2-2 - Good drainage; | Fair to good Deep; mod- 

For Ulysses part of able. susceptible to stability; erate perme- 
unit Ku, refer to frost heaving; moderate ability; 0.to 
Ulysses series. fair to good erodibility ; 3 percent 

stability. moderate slopes. 
shrink-swell 
potential in 
subsoil. 

Pleasant: Pe .....------ Poor; Not suit- Poor_-...-- Poor.____-- Ponded after a | Fair to poor Deep; very 
high able. rain; suscep- stability and slow permc- 
clay tible to frost compaction ability; 
con- heaving; fair in subsoil; naturally 
tent. to good sta- high com- ponded in 

bility and pressibility ; depressed 
compaction ig areas; mod- 
in top 16 shrink-swell erately slow 
inches, fair to potential; permeability 
poor stability high in substrat- 
and compac- plasticity. um; 0 to 2 
tion in sub- percent 
soil; high slopes. 
compressi- 
bility. 
Richfield: Re-.-------- Good. _-_-} Not suit- Fair to Poor to Good drainage; | Fair to good Deep; mod- 
able. good. fair. susceptible to stability; erately slow 
frost heaving; moderate permeability; 
fair to good erodibility; 0 to 1 per- 
stability. moderate cent slopes. 
shrink-swell 
potential in 
subsoil. 
Rough broken and 
gravelly land: Rh. 

No interpretations; 
properties too 
variable. 

Roxbury: Ro, Rx------- Good_._-| Not suit- Good. .---- Fair___---- Subject to Fair stability Deep; moderate 

able. flooding. and compic- permeability; 
tion; mod- 0 to 2 per- 
erate crodi- eent slopes. 
bility. 


See footnote at end of table. 
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Soil features affecting—Continued Soil limitations for sewage 
disposal 
Farm ponds—Con. Foundations = 
— Agricultural Trrigation Terraces and Grassed for low build- 
drainage diversions waterways ings Septic tank Sewage 
Embankment filter fields lagoons 

Fair to good sta- | Good drain- Deep; 0 to 3 Fair to good Moderate Fair to good Moderate: Moderate: 
bility and age; mod- percent stability; erodibility; stability; moderate moderate 
compaction; erate per- slopes; mod- moderate good drain- medium perme- permea- 
moderate meability. erate perme- perme- age; 0 to 3 compressi- ability. bility; 0 to 
erodibility; ability; high ability; 0 percent bility; mod- 3 percent 
moderate available to 3 per- slopes. erate slopes. 
shrink-swell water cent slopes. shrink- 
potential in capacity. swell po- 
subsoil. tential in 

subsoil. 

Fair to good sta- | Ponded after | Deep; ponded Ponded after | Ponded after | Ponded after | Severe: very | Moderate: 
bility and arain; very after a arain; very arain; very arain; very slow per- surface 
compaction in slow per- rain; very slow per- slow per- slow per- meability ; runoff must 
top 16 inches; meability ; slow perme- meability ; meability; meability; ponded be kept out 
fair to poor depressed ability; de- depressed depressed high com- after a of lagoons; 
stability and areas with- pressed areas areas with- areas with- pressibility; rain. very slow 
compaction in out surface without out surface out surface high permea- 
subsoil; high drainage. surface drain- drainage; drainage; shrink- bility; de- 
compressi- age; high 0 to 2 per- 0 to 2 per- swell po- pressed 
bility; high available cent slopes. cent slopes. tential; areas with- 
shrink-swell water capac- high plas- out surface 
potential; high ity; 0 to 2 ticity; fair drainage. 
plasticity. percent to poor 

slopes. stability in 
subsoil. 

Fair to good Good drain- Deep; 0 to 1 Fair to good Moderate Fair to good Moderate: Moderate: 
stability and age; mod- percent stability; erodibility; stability; moderately moderately 
compaction; erately slopes; mod- moderately good drain- medium slow per- slow per- 
moderate slow per- erately slow slow per- age; 0 to 1 compressi- meability. meability. 
shrink-swell meability. permeability; meability; percent bility; 
potential in high available 0 to 1 per- slopes. moderate 
subsoil; mod- water cent slopes. shrink- 
crate erodi- capacity. swell po- 
bility. tential in 

subsoil; 
moderately 
slow per- 
meability. 

Fair stability Good drain- Deep; 0 to 2 Fair stability; | Moderate Fair stability; | Severe: Moderate to 
and compac- age; mod- percent moderate erodibility ; medium moderate severe: 
tion; moderate erate per- slopes; mod- permea- subject to compressi- permea- moderate 
erodibility. meability; erate per- bility; 0 to flooding; bility; sub- bility; sub- permea- 

subject to meability; 2 percent good drain- ject to ject to bility; sub- 
flooding. high available slopes. age; 0 to 2 flooding. flooding. ject to 
water capac- percent flooding. 
ity; subject slopes. 
to flooding. 
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TABLE 7.—Hngineering 


Suitability as source of — Soil features affeeting— 
Soil series and map 
symbols Road fill Farm ponds 
Topsoil Sand and Highway Dikes and levees 
gravel location ! 
Embankment ') Subgrade ! Reservoir area 
Slickspots....--------_- Poor; Poor; deep | Not suit- Not suit- Moderate erodi- | Fair stability; Deep; very slow 
Mapped only with high over- able. able. bility; minor moderate to permeability; 
Bridgeport soils. clay burden in flooding; high shrink- 0 to 1 per- 
con- areas of moderate to swell po- ecnt slopes. 
tent. sand, high shrink- tential in 
swell poten- subsoil. 
tial in 
subsoil. 
*Ulysses: Ua, Ub, Uc, | Good.__-} Notsuitable.| Good. _.__- Fair. -__-- 0 to 10 percent | Fair to poor Deep; moderate 
, . slopes; good stability; permeability; 
For Colby part of unit drainage; fair compac- 0 to 10 per- 
Ud, refer to Colby moderate tion; moder- cent slopes. 


series. 

For Keith part of unit 
Uk, refer to Keith 
series. 


Wetalluvialland: Wa.._ 
No_ interpretations; 
properties too vari- 
able, 


erodibility; ate erodibility. 
fair to poor 
stability; 

susceptible ' 
to frost 


heaving. 


1 Estimates were made with the assistance of Joun E. HurrMman, engineer of soils, and Hersert E. Wor ey, soils research engineer? 


In the Unified system Co soils are classified according 
to their particle-size distribution, plasticity, and liquid 
limit. Soils are grouped in 15 classes. There are eight 
classes of coarse-grained soils identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; six classes of fine-grained 
soils, identified as ML, CL, OL, MH, CH, and OH; and 
one class of highly organic soils, identified as Pt. GP and 
GW are clean gravels, and GM and GC are gravels that 
include, respectively, an appreciable amount of nonplastic 
and plastic fines. SP and SW are clean sands. SM and SC 
are sands that include fines of silt and clay. ML and CL 
are silts and clays that have a low liquid limit, and MH 
and OH are silts and clays that have a high liquid limit. 
Soils on the borderline between two classes are designated 
by symbols for both classes, for example, ML-CL. 

Soil scientists use the USDA textural classification (9). 
In this, the texture of the soil is determined according to 
the proportion of soil particles smaller than 2 millimeters 
in diameter, that is, the proportion of sand, silt, and clay. 
Textural modifiers, such as gravelly, are used as needed. 

Table 6 shows the estimated classification of all the soils 
in Sherman County according to all three systems of 
classification. 


Soil Properties Significant in Engineering 


Table 6 gives estimates of soil properties important to 
engineering. The estimates are based on field classification 


and descriptions, on test data from comparable soils in 
adjacent areas, and from experience working with the 
individual kind of soil in the survey area. The information 
is generalized for a soil. It is the best available estimate 
of the specific soil properties, A soil designated by a given 
name varies somewhat from place to place so that there 
might be some variance from the properties listed. In 
addition, some mapping units contain small spots of con- 
trasting soils. 

Table 6 gives the classification according to the textural 
classes of the U.S. Department of Agriculture and the 
estimated AASHO and Unified classifications. 

Permeability as used in table 6 relates only to the move- 
ment of water downward through undisturbed and non- 
compacted soil. It does not include lateral seepage. The 
estimates are based on the structure and the porosity of 
the soils. Plowpans, surface crusts, and other properties 
that result from using the soils are not considered. 

Available water capacity (also termed available mois- 
ture capacity), commonly expressed as inches of water 
per inch of soil, is the capacity of soils to hold water avail- 
able for use by most plants. It is the difference between 
the amount of soil water at field capacity and the amount 
at wilting point. 

Reaction, or pH, is the degree of acidity or alkalinity 
of a soil. 

Shrink-swell potential indicates the volume change to 
be expected in soil material as a result of change in mois- 
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Soil features affecting—Continued 


Farm ponds—Con. 


Foundations 
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Soil limitations for sewage 
disposal 


Agricultural Irrigation Terraces and Grassed for low build- 
drainage diversions waterways ings Septic tank Sewage 
Embankment filter fields lagoons 
Fair stability Very slow Deep; very Fair stability; | Moderate Fair stability; | Severe: Moderate: 
and compac- permea- slow per- very slow erodibility; medium very slow very slow 
tion; moderate bility; meability; permea- salinity in compressi- permea- permea- 
to high shrink- minor minor flood- bility; 0 to substratum; bility; bility; bility; 
swell potential flooding. ing; salinity 1 percent low fer- medium to minor minor 
in subsoil; in sub- slopes. tility; 0 to high shrink- flooding. flooding. 
moderate stratum ; 1 pereent swell po- 
erodibility. high available slopes. tential in 
water capac- subsoil; 
ity; surface very slow 
ponding; 0 to permea- 
1 percent bility. 
slopes. 
| Fair to poor sta- | Good drain- Deep; 0 to 10 Fair to poor Moderate Fair stability; | Moderate to Moderate to 


Kansas State Highway Commission. 


ture content. The shrinking and swelling of soils damage 
building foundations, roads, and other structures. A high 
shrink-swell potential indicates hazards to the maintenance 
of structures constructed in, on, or with such materials. 

Not given in tables 6 and 7 are the depth to bedrock and 
the water table, the hazard of flooding, and the salinity and 
corrosivity of the soils, 

Most soils in Sherman County are deep enough over 
bedrock that bedrock does not affect their use. Balichs, 
however, is within a few inches of the surface in some areas 
of Rough broken and gravelly land. 

Ground water is many feet below the surface in most 
soils in Sherman County. In Caruso soils, however, the 
water table is usually at a depth of 4 to 8 feet, but it rises 
to within 2 feet of the surface during wet periods. In Wet 
alluvial land the water table is seldom more than 8 feet 
below the surface. In winter, early in spring, and during 
periods of heavy rainfall free water generally is at a depth 
of 18 inches or less and is at the surface in some places. 

The hazard of flooding is not given in table 6. Bridge- 
port, Caruso, and Roxbury soils, the Bridgeport-Slick- 
spots complex, Alluvial land, and Wet alluvial land are 
subject to flooding. Pleasant soils are subject to ponding. 
The other soils in the county are not subject to flooding or 
ponding. 

Salinity is based on the electrical conductivity of the 
saturated soil extract, as expressed in millimhos per cen- 
timeter at 25 C. It affects the suitability of a soil for crops, 


bility; fair age; mod- percent slopes; stability ; erodibility; medium severe; severe; 
compaction ; erate moderate moderate good drain- compress- moderate moderate 
moderate permeability. permeability ; perme- age; 0 to 10 ibility. permea- permea- 
erodibility. high available ability; 0 percent bility; 0 to bility; 0 to 
water capacity. to 10 percent slopes. 10 percent 10 percent 
slopes. slopes. slopes. 


its stability when used for construction material, and its 
corrosiveness to other materials. Only three soils in Sher- 
man County are affected by salinity. Caruso loam and Wet 
alluvial land are slightly to moderately saline, and Slick- 
spots are moderately saline. 

Ratings for corrosivity are not given in table 6, Corro- 
sivity indicates the potential danger to uncoated metal or 
concrete structures through chemical action that dissolves 
or weakens the structural material. Structural material 
may corrode when buried in soil, and a given material 
corrodes in some kinds of soil more rapidly than in other 
kinds. Extensive installations that intersect soil bound- 
aries or soil horizons are more likely to be damaged by 
corrosion than are installations that are entirely im one 
kind of soil or soil horizon. 

Most of the soils in Sherman County are low in corro- 
sivity to both concrete and steel. Pleasant soils are moder- 
ately corrosive to steel because they are fine textured and 
are ponded after a rain. Wet alluvial land and the Caruso 
soils may cause corrosion of either concrete or steel because 
they have a high water table and contain salts. Slickspots 
have the highest concentration of salts and are probably 
the most corrosive soils in the county. 


Engineering Interpretations of Soils 


In table 7 the soils are rated according to suitability as 
sources of topsoil, sand and gravel, and road fill and ac- 
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cording to the degree and kinds of limitations when used 
as septic tank filter fields and sewage lagoons. The table 
also shows soil features that affect the location of highways 
and use of the soils in engineering structures and practices. 
The ratings and interpretations given in the table are 
based on the estimates of soil properties given in table 6 
and on observations of soils in the field. 

Topsoil—Topsoil is fertile soil material, ordinarily rich 
in organic matter, that is used to topdress lawns, gardens, 
slopes, roadbanks, and other places where vegetation is to 
be established and maintained. 

Sand and gravel—The ratings given in table 7 are based 
on the suitability of the soils as a source of sand and gravel. 
They do not indicate the quality or extent of the deposits. 

Road fill.—Soil is rated according to its performance 11 
excavated and used tor embankments and as fill for road 
subgrade. ; : . 

Highway location.—The soil features affecting highway 
location are for soils in place. The entire soil profile is 
evaluated for undisturbed soil that has not been drained 
but has had the organic surface layer removed. 

Dikes and levees —The suitability of soils for dikes and 
levees depends on the predicted behavior of soil material 
if excavated and used for low embankments. 

Farm ponds.—The reservoir areas of farm ponds are 
affected by the seepage rate of water through undisturbed 
soil of impoundment areas. The soil features considered in- 
clude permeability, the slope, and the height and fluctua- 
tion of the water table. For embankments, the subsoil and 
the underlying material were considered where they have 
significant thickness. Among the features that affect the 
suitability of soil material for embankments ave stability 
and compaction, shrink-swell potential, and erodibility. 

Agricultural drainage —The features and qualities of 
soil that affect the installation and performance of surface 
and subsurface drainage systems include permeability, the 
susceptibility to flooding, and a fluctuating water table. 

Trrigation-—Features that aftect irrigation include the 
degree of natural drainage, permeability, available water 
capacity, susceptibility to flooding, and the slope. 

Terraces and diversions—Soil features and qualities 
that affect stability or hinder layout and construction are 
considered when determining the suitability of a soil for 
terraces and diversions. Sedimentation in channels and 
the difficulty of establishing and maintaining a plant cover 
are also concerns. 

Grassed waterways.—Vhe features that influence the de- 
sien of waterways and the kinds of grasses used for sod- 
ding the waterways are the erodibility and salinity of the 
soil, the degree of natural drainage, the slope, suscepti- 
bility to flooding, and the height and fluctuation of the 
water table. 

Foundations for low buildings.—The features shown in 
table 7 that affect the use of soils as foundations for low 
buildings are those for undisturbed soils to a depth of 
approximately 5 feet. They affect the suitability of the soil 
to support buildings that have normal foundation leads. 
Among the features are stability and compressibility of 
the soil material, the height and fluctuation of the water 
table, susceptibility to flooding, shrink-swell potential, and 
permeability. 

Septic tank filter fields—The ratings given in table 7 
for disposing of effluent from septic tanks are for un- 
disturbed soil. Among the features considered are those 


that limit the absorption of effluent. The features that 
affect the degree of limitation are permeability, suscepti- 
bility to flooding, the height of a fluctuating water table, 
and the slope. 

Sewage tagoons.—The ratings for sewage lagoons are 
for the ability of undisturbed soil to hold sewage for the 
time required for bacterial decomposition. Among the fea- 
tures that affect the degree of limitation are permeability, 
the susceptibility to flooding, the height of a fluctuating 
water table, and the slope. 


Formation and Classification 
of the Soils 


This part of the survey tells how the factors of soil 
formation have affected the development of soils in Sher- 
man County. It also explains the system of soil classifica- 
tion currently used and classifies each series in the county 
according to that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials de posited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are de- 
termined by (1) the physical and mineralogical composi- 
tion of the parent material, (2) the climate under which 
the soil material has accumulated and existed since ac- 
cumulation, (3) the plant and animal life on and in the 
soil, (4) the relief, or lay of the land, and (5) the length of 
time the forces of soil development have acted on the soil 
material. 

Climate and plant and animal life are active factors of 
soil formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it into a natural body that has genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by relief. The parent material also affects 
the kind of profile that forms and, in extreme cases, de- 
termines it almost entirely. Finally, time is needed for the 
changing of the parent material into a soil profile. It may 
be much or little, but some time is always required for 
differentiation of soil horizons. Usually, a long time is 
required for the development of distinct horizons. 

he factors of soil formation are so closely interrelated 
in their effect on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many of the processes. 
of soil development are unknown. 


Parent material 


Parent material is the unconsolidated material from 
which the soil develops. The parent material for the soils 
of Sherman County are loess, plains outwash, alluvium, 
and colluvium. 

Most of the soils of the county formed from loess. Keith, 
Ulysses, and Colby are the main soils formed from loess. 
The loess is calcareous, porous, and more than 50 percent 
silt. It was deposited by strong winds in late Pleistocene 
time. The loess in this county is as much as 50 feet thick 
over sand, gravel, silt, and clay of the Ogallala Formation. 
Along the larger streams the loess has been partly removed 
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by erosion. The divides have a loess cap that has been 
thinned, or is absent, on the side slopes of the drainage- 
pte reais places the Ogallala Formation is exposed 

g.22) (8). 

The plains outwash, or Ogallala Formation, consists of 
sand, gravel, silt, and clay, some of which is partly ce- 
mented with lime. This material was deposited by shifting 
streams that originated in the Rocky Mountains during 
Pliocene time. The Ogallala Formation is the parent ma- 
terial of Rough broken and gravelly land and is one of the 
sources of the alluvial and colluvial deposits in the county. 

The alluvium in this county, consisting of mixtures of 
sand, gravel, silt, and clay, was recently deposited by water 
in the stream valleys. This material was eroded from loess 
and from the Ogallala Formation and was redeposited in 
the stream valleys. The soils that formed in alluvium in 
Sherman County are mostly medium textured, but they 
have thin strata of coarser material in some places, and in 
many places they are underlain by sand and gravel. Loess 
deposits are the main sources of the medium-textured al- 
luvium. The coarse material, sand and gravel, is from the 
Ogallala Formation. 

The colluvial material in the county is similar to the 
alluvial material, but it has moved a shorter distance. The 
colluvium is at the base of the slopes from which it eroded. 


Climate 


Sherman County has a continental, semiarid climate. 
The average annual precipitation is about 17 inches, but 
ranges from about 10 to 80 inches. A large part of the 
moisture falls during the growing season. In summer the 
days are hot and the nights are generally cool; sunshine is 
abundant. Moderate to strong winds and low humidity 
produce a high rate of evaporation. Winters are usually 
moderate, and there is relatively little snow. 
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The effects of climate on the soils of the county vary 
with the kind of parent material, the relief, and the length 
of time it has had to act on the parent material. None of 
the soils have been excessively.leached of plant nutrients, 
and some have free lime in the surface layer. Except for 
some young soils that formed in alluvium, most of the 
soils have an accumulation of lime within 30 inches of the 
surface. 

Keith soils are an example of the influence of climate 
on the formation of soils in the county. They are in 
smooth, gently sloping areas where the surface drainage is 
neither restricted nor excessive. These soils formed in pale- 
brown, calcareous loess that is about 18 to 22 percent clay 
and is high in weatherable minerals. They are mature soils 
that have a well developed profile. Because of weathering 
and leaching, they have a horizon of clay accumulation 
about 10 to 20 inches thick; this horizon is about 30 to 35 
percent clay. Keith soils are leached of free carbonates to 
a depth of 14 to 80 inches; below 30 inches they have been 
little affected by climate except for some accumulation of 
lime. 

Volume changes caused by freezing, thawing, and alter- 
nate periods of wet and dry weather have also influenced 
the structure of the upper horizons of the soils in this 
county. 


Plant and animal life 


Plants and animals are important in soil formation, 
mainly because of their effect on horizon development. 
The kinds of plants growing on and in the soil determine 
the kind and amount of organic matter in the soil. 

All of the soils of Sherman County formed under grass. 
Grasses have a fibrous root system. In native grassland: 
the upper few inches of soil material contains a large num- 
ber of fine roots. Decomposed organic matter has darkened 


KEITH ULYSSES 
RICHFIELD ULYSSES 
SHERMAN CO. 
WALLACE Co, 


ULYSSES COLBY 


LOAMY BROKEN & GRAVELLY LAND 


LOAMY BROKEN & GRAVELLY LAND 
- BRIDGEPORT CARUSO GOSHEN 


= ~1 3700 
3600 NORTH FORK [se —— aAae 
LOESS Nee PALLUVIUM cere 

3500 

3400 

PIERRE SHALE 3300 

3200 3200 

ELEVATION ELEVATION 
FEET FEET 


Figure 22.—A cross section of Sherman County soils extending through the center of the county. 
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the upper part of the soil and has influenced the develop- 
ment of soil structure. Plant growth and the accumulation 
of organic matter are greatest in the nearly level areas. As 
a result the nearly level soils, such as Keith, are darkened 
by organic matter to a greater depth than the more slop- 
ing soils, such as Colby. 

Micro-organisms in the soil live mainly on the remains 
of the higher plants and animals, They break down the 
complex organic material into simpler forms. The simpler 
compounds supply needed nutrients for the higher plants 
and also help to form and stabilize the structural peds. 

Earthworms and larger burrowing animals influence soil 
formation by mixing the soil material. Many worm casts 
are in the upper layers of most of the soils in the county. 
Burrows of larger animals are seen as holes or as areas of 
contrasting color where the holes have been filled. 


Relief 


Relief affects runoff, erosion, and drainage. If the other 
factors of soil formation are constant, an increase in slope 
causes increased runoff, increased erosion, and slower pro- 
file development. Soils that receive extra moisture as run- 
off from other soils are the most strongly developed. 

Keith, Ulysses, and Pleasant soils are examples of soils 
affected by relief. These soils have similar parent material. 
The differences in profile characteristics are primarily the 
result of the difference in relief. 

Keith soils are smooth and gently sloping; drainage is 
neither restricted or excessive on this soil. Ulysses soils are 
in the more sloping, weakly convex areas, and they have a 
higher rate of runoff and erosion than Keith soils. Pleasant 
soils are in shallow, undrained depressions, and they re- 
ceive runoff from adjacent areas. Keith soils are less clayey 
and better drained than Pleasant soils. They are dark 
colored and are leached of lime to a greater depth than 
Ulysses soils. 

Time 

Time is necessary for soils to develop from parent ma- 
terial, The length of time needed for a soil with distinct 
horizons to develop depends on the other factors of soil 
formation. For example, Keith and Ulysses soils formed 
in similar parent material; Keith soils have more distinct 
horizons than Ulysses soils because they are on smoother 
slopes on which runoff and erosion are less. Caruso soils 
formed in alluvium of recent age and have weakly de- 
veloped soil horizons. 


Classification of the Soils 


Classification consists of an orderly grouping of soils 
according to a system designed to make it easier to remem- 
ber soil characteristics and interrelationships. Classifica- 
tion is useful in organizing and applying the results of ex- 
periences and research. Soils are placed in narrow classes 
for discussion in detailed soil surveys and for application 
of knowledge within farms and fields. The many thousands 
of narrow classes are then grouped into progressively 
fewer and broader classes in successively higher categories, 
so that information can be applied to large geographic 
areas. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and revised later (8). The system 
currently used by the National Cooperative Soil Survey 
was developed in the early sixties (7) and was adopted in 
1965 (70). It is under continual study. 

The current system of classification has six categories. 
Beginning with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, the 
family, and the series. The criteria for classification are 
soil properties that. are observable or measurable, but the 
properties are selected so that soils of similar genesis are 
grouped together. The placement of some soil series in the 
current system of classification, particularly in families, 
may change as more precise information becomes available. 

Table 8 shows the classification of each soil series of 
Sherman County by family, subgroup, and order, accord- 
ing to the current system. 

Orprr: Ten soil orders are recognized. They are Enti- 
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spocosols, 
Alfisols, Ultisols, Oxisols’ and Histosols. The properties 
usec to differentiate these soil orders are those that tend 
to give broad climatic groupings of soils. The two excep- 
tions are Entisols and Histosols, both of which occur in 
many different kinds of climate. Two soil orders ave rep- 
resented in Sherman County: Fntisols and Mollisols. 

Entisols are light-colored soils that do not have natural 
genetic horizons or that have only very weakly expressed 
beginnings of such horizons. These soils do not have traits 
that reflect soil mixing caused by shrinking and swelling. 

Mollisols formed under grass and have a thick, dark- 
colored surface horizon containing colloids dominated by 
bivalent cations. The soil material in these soils has not 
been mixed by shrinking and swelling. 

Susorprer: Each order is divided into suborders, pri- 
marily on the basis of soil characteristics that seem to pro- 


TaBpLE 8.—Soil series classifiel according to the current system of classification 


Series Family Subgroup Order 

Bridgeport__..---.---- Fine-silty, mixed, mesic_-.~---- Torriorthentic Haplustolls..-...-. Mollisols. 

ATUSO__.-------- ee Fine-loamy, mixed, mesic Aquie Fluventie Haplustolls ~ -| Mollisols. 
Colby_.-------------- Fine-silty, mixed, calcareous, mesic.-_--....-.--.-.-- Ustie Torriorthents_...._-- _| Entisols. 
Goshen_____.--------- Fine-silty, mixed, mesic__-.---_-------.------------ Pachic Argiustolls_ _ .| Mollisols. 
Keithi ooo. .f2csecce Fine-silty, mixed, mesic____ Aridic Argiustolls.......-.--.---- Molilisols. 
Pleasant_-.--.-------- Fine, montmorillonitic, mesie___-_-_-_.---_-------_- Aridie Pachic Argiustolls___.-___- Mollisols. 
Riehfield__._--_----.-- Fine, montmorillonific, mesie.__-..---..--------2 Aridie Argiustolls__.__.__- Mollisols. 
Roxbury..------------ Fine-silty, mixed, mesic__-__.__-.------------------- Cumulic Haplustolls Mollisols. 
Ulysses__------------- Fine-silty, mixed, mesic__-_-...._----.-..------------ Aridie Haplustolls.....-.---.---- Mollisols. 
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duce classes having the greatest genetic similarity. A sub- 
order has a narrower climatic range than an order. The 
soil properties used to separate suborders are mainly those 
that reflect either the presence or absence of waterlogging 
or those that reflect differences in climate or vegetation. 
The suborders are not shown separately in table 8, because 
they are identified by the last part of the second word in 
the name of the subgroup. 

Great crour: Each suborder is divided into great 
groups on the basis of similarity in kind and sequence of 
major soil horizons and features. The horizons used to 
make separations are those in which clay, iron, or humus 
has accumulated or those in which a pan interferes with 
the growth of roots or movement of water. Among the 
features considered are the self-mulching properties of 
clay, the soil temperature, and the major differences in 
chemical composition. The great groups are not shown 
separately in table 8, because they are identified by the last 
word in the name of the subgroup. 

Sugcroup: Each great group is divided into subgroups, 
one representing the central, or typic, segment of the 
groun, and others. called intergracles, representing the soils 
that have mostly the properties of one great group but also 
have one or more properties of another great group, sub- 
order, or order. Subgroups may also be established in those 
instances where soil properties intergrade outside the 
range of anv recognized great eroup, suborder. or order. 

Famity: Each subgroup is divided into families on the 
basis of properties important to the erowth of plants or 
behavior of soils when used for engineering. Among the 
properties considered are texture, mineralogy, reaction, 
soil temperature, permeability, thickness of horizons, and 
consistence. 

A description of each soil mapped in the county can be 
found in the section “Descriptions of the Soils.” 


Additional Facts About the County 


Sherman County, named after Gen. William T. Sher- 
man, was organized in 1873. Goodland, the present county 
seat, was established in 1887. 

The population of Sherman County was 5,220 in 1890. It 
has fluctuated from a low of 3,807 in 1900 to 6,682 in 1960. 
The population of Goodland was 4,459 in 1962 and 5,600 
in January 1967. 


Climate * 


Sherman County, in northwestern Kansas, has a semi- 
arid, continental climate characterized by low annual pre- 
cipitation, dry air, warm to hot summers, cold winters, 
moderate to strong surface winds, and wide daily and 
annual variations in temperature. The average elevation 
is 3,700 feet above sea level. 

Except for low precipitation in most growing seasons, 
the climate is suitable for a variety of crops, Temperature 
and precipitation data are shown in table 9. 

The Gulf of Mexico is the principal source of moisture 
for Kansas (4), but the greater frequency of the flow of 
moist air from the Gulf over eastern Kansas and the rain 


®' By Merwe J. Brown, State climatologist, National Weather Serv- 
ice, Manhattan, Kans. 
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shadow effect of the Rocky Mountains both contribute to 
a wide range in precipitation across the State. Annual pre- 
cipitation ranges from 16 inches along the Colorado border 
of southwestern Kansas to 41 inches in the extreme south- 
eastern corner. Thus, Sherman County, with an average of 
17 inches, is in one of the driest areas in Kansas. 

Significant to farming in the county is that a large part 
of the moisture falls during the growing season. More 
than three-fourths of the annual precipitation falls during 
the period April through September. Rainfall is heaviest 
in June; it averages nearly 3 inches in that month. Winters 
are usually dry. Precipitation averages less than one-half 
inch in each of the months from December through 
February. 

Even though the bulk of the precipitation falls during 
the growing season, lack of moisture is the most frequent 
limiting factor in crop production on dryland farms in 
the county. Moderate winds, high temperatures, and low 
humidity in summer produce evapotranspiration rates 
that are considerably more than rainfall. Fallowing of land 
helps to conserve moisture and is a common practice. 

Showers and thundershowers account for most of the 
precipitation in Sherman County. Some thunderstorms 
produce heavy and dashing rains that wash out newly 
seeded crops and cause considerable erosion in cultivated 
fields. Damaging hailstorms are more frequent in Sherman 
County than in counties farther to the east in Kansas. 
The most damaging storms occur in May and June, but 
hailstorms in any one year damage only a small area. 

Rainfall is variable from year to year. During the 
period 1907 to 1966 the annual precipitation at Goodland 
ranged from 30.89 inches in 1915 to 9.19 inches in 1956. It 
is not uncommon for a series of dry years to occur. 
Droughts were especially severe during the 1930’s and 
from 1952 to 1956. 

Daily and annual temperatures vary a great deal be- 
cause of the elevation, the low humidity, and the conti- 
nental location, A. daily temperature range of 30° to 35° 
is common, but a range of 40 ° or more occurs occasionally. 
The mean monthly temperature at Goodland is 28.7° in 
January and 76.5° in July. Temperature extremes have 
ranged from —26° to 111°. About 58 days per year have 
a maximum temperature of 90° or higher, and an average 
of 8 days per year have a minimum of 0° or below. 

The probabilities of the last freeze in spring and the first 
freeze in fall are given for five thresholds in table 10. The 
average freeze-free period is about 5 months, and it ex- 
tends from early in May to early in October (3). At. Good- 
land, the latest date in spring of a temperature of 32° or 
below was June 2, 1951. The earliest date of a 82° tempera- 
ture in fall was September 20, 1912. 

Sherman County is in the heaviest snowfall area in 
Kansas. The annual snowfall at Goodland averages 32 
inches; most occur during the period December through 
March. The water equivalent of snow in winter and early 
in spring is light, but the moisture obtained from snow is 
important in the production of winter wheat. The heaviest 
snowfall usually occurs early in spring. An occasional 
blizzard occurs in winter, but is ordinarily of short 
duration. 

Winds are moderate to occasionally strong in all sea- 
sons, The windiest period is March and April, when the 
average windspeed exceeds 14 miles per hour. The pre- 
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TABLE 9.—Temperature and precipitation 
[Data from Goodland] 


Temperature Precipitation 
> 
Two years in 10 will have One year in 10 will 
about 4 days with— have— 8 Average 
Month Average Average Days with depth of 
daily daily Average snow cover snow on 
maxi- mini- Maximum Minimum total! of 1 inch days with 
mum! mum! | temperature | temperature Less More or more‘ | snow cover 4 
equal to or | equal to or than— than— 
higher than ?| lower than ? 
oF, oF, oF, oF. In. In. In. No. In, 
41.6 15.7 61 —5 0, 35 0. 02 0. 69 8 2 
45.9 19.1 66 0 . 49 . 06 1. 39 6 2 
52, 0 24, 3 74 5 1. 06 .16 2, 20 6 4 
64. 0 35. 2 82 21 1. 67 . 34 3. 36 1 3 
73.1 45.5 88 34 2. 60 85 4. 44 () 3 
84.3 55. 5 100 44 2, 84 1. 03 5. & 
91.6 61.4 102 54 2. 64 91 4. ¢ 
August_.---------- 89.9 60. 1 101 52 2. 38 . 56 4. é 
September_.._----- 81.5 50. 4 96 38 1, 27 | . 26 3. 
October_-.--------- 69. 0 38. 6 86 27 . 98 . 04 2. 96 () 3 
November- -------- 53, 2 25, 4 72 8 .57 . 04 1, 54 3 2 
December-_.------.- 43.8 18.5 64 3 . 45 . 05 1. 32 7 2 
Year___------- 65. 8 37.5 8 104 712 17. 30 11. 06 25. 62 32 3 


1 Period 1921-60. 
2 Period 1936-60. 
3 Period 1907-66. 
4+ Period 1942-66. 


vailing wind is southerly during the period April through 
October and is westerly-southwesterly or north-north- 
westerly in other months. 

Clear to partly cloudy skies and abundant sunshine are 
the rule in Sherman County. The mean annual percentage 
of possible sunshine is about 70 percent. The number of 
cloudy days averages only 97 per year. 


Farming 


Grain and livestock are the main sources of income in 
Sherman County. Farming operations are on a large scale 
and are highly mechanized. According to the U.S. Census 
of Agriculture, there were 557 farms in the county in 1959. 
The average size was 1,136 acres. The number of farms 
had decreased to 517 in 1964, but the average size of farm 
had increased to 1,288.2 acres. Irrigation is rapidly in- 
creasing in this county. In 1954 there were 12 farms ir- 
rigating 934 acres; in 1959 there were 64 farms irrigating 
9,646 acres; and in 1967 there were about 200 farms irrigat- 
ing about 60,000 acres; the water was supplied by 320 
wells. 

Dryland erops in Sherman County are usually grown 
in a cropping sequence that includes summer fallow. Dur- 
ing the fallow period, weeds are controlled to conserve 
moisture for the following crop. Wheat is the main crop 
in Sherman County, and the acreage has remained rela- 
tively stable although there is some variation from year to 
year. Sorghum is the second largest crop in the county, 
and the acreage of grain sorghum has shown a slow up- 
ward trend. Dryland alfalfa is grown for hay on some bot- 
tom land along streams. 


5 Less than 0.5 day. 
6 Average annual maximum, 1907-66. 
7 Average annual minimum, 1907-66. 


Fallow is not used on irrigated soils. Wheat, sorghum, 
alfalfa, corn, and sugar beets are the main irrigated crops. 
Truck crops can be grown under irrigation, but marketing 
is a problem. 

According to the biennial report of the Kansas State 
Board of Agriculture, crops harvested in 1965 were wheat 
from 147,000 acres, sorghum for grain and seed from 
22,000 acres, sorghum for feed and forage from 138,200 
acres, corn for grain from 12,200 acres, corn for silage 
from 2,400 acres, all hay from 8,600 acres, and sugar beets 
from 3,850 acres. 

Beef cattle are the principal kind of livestock in Sher- 
man County. The number varies from year to year, de- 
pending on the supply of feed. In addition to the cattle 
raised locally, many animals are brought into the county 
to graze on winter wheat pasture and sorghum stubble. 
Sheep and lambs are the second most important kinds of 
livestock, and swine are the third. The number of cattle 
in feedlots is increasing because of the recent increase in 
the acreage of irrigated feed crops. 

In 1965, according to the biennial report of the Kansas 
State Board of Agriculture, there were 24,000 cattle, 11,600 
sheep and lambs, 5,100 swine, and 9,000 chickens over 3 
months old, The number of chickens has decreased through 
the years. The number of cattle, sheep, and swine has re- 
mained about the same or has increased slightly. 


Water Supply 


In most areas of Sherman County water is obtained 
from wells drilled into the ground water. The depth to the 
water table ranges from less than 10 feet in some stream 


SHERMAN COUNTY, KANSAS 


TABLE 10.—Probability of last freezing temperature in spring and first in fall 


[Data from central Sherman County] 
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Dates for given probability and temperature 


Probability 
16° F. or 
lower 
Spring: 
1 year in 10 later than___-_.-...----.--.-----_-- April 14 
2 years in 10 later than April 8 
5 years in 10 later than March 26 
Fall: 
1 year in 10 earlier than..-____.-..---.-.------ October 25 
2 years in 10 earlier than__________-_-----_---- October 31 
5 years in 10 earlier than.__.-..---.----------- November 12 


20° F. or 24° F. or 28° F. or 32° F. or 

lower lower lower lower 
April 18 April 22 May 7 May 22 
April 12 April 17 May 2 May 17 
April 2 April 8 April 22 May 7 
October 20 October 13 October 3 September 23 
October 25 October 17 October 8 September 27 
November 5 October 27 October 17 October 7 


valleys to more than 200 feet on uplands, and it is more 
than 100 feet in most places. The Ogallala Formation is 
the main water-bearing formation, and most wells in the 
uplands are drilled into this formation. Some wells are 
drilled into the alluvial deposits along Beaver Creek and 
the North Fork of the Smoky Hill River. 

Yields from irrigation wells range from less than 500 
to more than 2,000 gallons per minute, but average about 
900 gallons per minute. Water from both the Ogallala 
Formation and the alluvium is moderately hard, but the 
quality is suitable for most purposes. 


Industry 


Most of the industries in Sherman County supply needed 
services and material for farming. The manufacturin, 
industries are plants that process livestock feeds and that 
manufacture beet sugar and vacuum cleaners. A plant 
at Iidson processes the diatomaceous marl that is mined 
in Wallace County. Some sand and gravel are mined, 
mostly for use in surfacing roads. 


Transportation and Markets 


A large part of the farm products is shipped out of the 
county by truck or by rail. Interstate Highway No. 70 
and U.S. Highway No, 24 cross the county from west to 
east, and State Route 27 crosses from north to south. This 
county is served by a railroad line that crosses the county 
from east to west. All of the towns in the county are along 
this railroad and U.S. Highway No, 24. Goodland is at 
the intersection of U.S. Highway No. 24 and State Route 
97. Scheduled airline flights are also available each day 
from Goodland. 

Marketing facilities for grain are in each town. A live- 
stock auction is held once a week in Goodland. Most of the 
livestock is shipped to markets in Denver, Colo. 


Community Facilities 


There are five elementary schools in Sherman County; 
three are in Goodland. Also in Goodland are a junior 
high school, a high school, and a vocational technical 
school. A high school is in Edson. There are 18 churches 
in the county; 16 of them are in Goodland. A large hospi- 


tal and rehabilitation center and a new medical arts clinic 
are also in Goodland. A State lake is in the area of the 
North Fork of the Smoky Hill River. This lake and the 
surrounding area help meet the need for recreation 
facilities. 
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Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher), or 
so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium carbonate 
in many soils of warm-temperate areas, as in the South- 
western States. The matcrial may consist of soft, thin layers in 
the soil, or of hard, thick beds just beneath the solum, or it 
may be exposed at the surface by erosion. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms; Clay coat, clay skin. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in concretions, 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist ; does not hold together in 
a mass, 

Friable—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Stieky.—When wet, adheres to other material, and tends to stretch 
somewhat and pull apart, rather than to pull free from other 
material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fallow. Cropland left idle in order to restore productivity, mainly 
through accumulation of water, nutrients, or both. Summer 
fallow is a common stage before planting cereal grain in re- 
gions of limited rainfall. The soil is tilled for at least one 
growing season to control weeds, to aid decomposition of plant 
residue, and to encourage the storage of moisture for the 
succeeding grain crop. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors such as 
light, moisture, temperature, and ‘the physical condition of the 
soil are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residue. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 


B horizon.—The mineral horizon below an A horizon. The B hori- 
zon is in part a layer of change from the overlying A to the 
underlying C horizons. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is the 
solum, 

O horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. lf the 
material is known to be different from that in the so.mm, a 
Roman numeral precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon, 

Leached soil. A soil from which most of the soluble materia’s have 
been removed from the entire profile or have been removed 
from one part of the profile and have accumulated in another 
part. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mottling, soil, Irregularly marked with spots of different colors 
that vary in number and size, Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—few, common, and many; size—fsine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these: fine, less than 4 milli- 
meters (about 0.2 inch) in diameter along the greatest dimen- 
sion; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and coarse, more than 15 millimeters (about 0.6 inch) 
in diameter along the greatest dimension. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability are 
as follows: very siow, slow, moderately slow, moderate, mod- 
derately rapid, rapid, and very rapid. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils). A pH value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline, An 
acid, or “sour,” soil is one that gives an acid reaction; ar 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid__. Below4.5 Neutral —_-_-----_- 6.6 to 7.3 
Very strongly acid. 45to05.0 Mildly alkaline_____ Ato 7.8 
Strongly acid____. 5.1t05.5 Moderately alkaline. 7.9 to 8.4 
Medium acid__.-_ 5606.0 Strongly alkaline___ 85 to 9.0 
Slightly acid_____ 6.1 to 6.5 Very strongly «aika- 
Jin@: 40-2 oe ces: 9.1 and 
higher 


Relief. The elevations or inequalities of a land surface, eon- 
sidered collectively. 

Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess ex- 
changeable sodium. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sands grains 
consist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more Silt and less than 12 percent 
clay. 
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Slick spots. Small areas in a field that are slick when wet be- 
cause they contain excess exchangeable sodium, or alkali. 
Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from 
the integrated effect of climate and living matter acting on 
earthly parent material, as conditioned by relief over periods 

of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are—platy (laminated), pris- 
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blocky (angular oT 
subangular), and granular. Structtureless soils are (1) single 
grain (each grain by itself, as in dune sand) or (2) massive 
(the particles adhering together without any regular cleavage, 
asin many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 


Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tiNage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness, The 
plowed layer. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay, The sand, 
loamy sand, and sandy loam classes may be further divided 
be specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that 
responds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, luwns, and gardens. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read both the description of the mapping unit and that of the 
soil series to which the mapping unit belongs. An explanation of the capability classification begins on 
page 18, For complete information about a capability unit, read both the introductions to "Management of 
Dryland Soils" and "Management of Irrigated Soils" and the descriptions of the capability units in those 
sections, For information about the suitability of soils for windbreaks and as wildlife habitat, read the 
introduction to these sections and refer to the tables in each section. Other information is given in 
tables as follows: 


Acreage and extent, table 1, page 7. Use of the soils in engineering, tables 
Predicted yields of dryland crops, table 2, page 21. 6 and 7, pages 32 through 39. 
Predicted yields of irrigated crops, table 3, page 24, 


; Windbreak 
Capability unit Range site group 


Ma 
aaa Mapping unit Page| Dryland Page | Irrigated Page | Name 
Ad Alluvial land-------------------- 6 | VIw-1l 21 | -------- Loamy Lowland 26 Lowland 
Bd Bridgeport silt loam, 0 to 2 
percent slopes----------------- 7 | IIc-2 Loamy Terrace 26 | Upland 
Be Bridgeport silt loam, 2 to 4 
percent slopes----------------- 7 | IIIe-1 Loamy Terrace Upland 
Bs Bridgeport-Slickspots complex---- 7 | IVs-1 20 Loamy Terrace 26 | ------- 
Ca Caruso loam---------------------- 9 | ITIw-1 Saline Subir- 27 | Lowland 
rigated 
Cb Colby silt loam, 6 to 15 percent 
SlopeS--~---- 2-5-5 - 52 nn nen 9 | VIe-l1 21 | -------- Limy Upland 26 | Upland 
Cu Colby-Ulysses silt loams, 3 to 
6 percent slopes, eroded------- 10 | IVe-1 Limy Upland 26 | Upland 
Go Goshen silt loam------------------ 11 TIc-2 Loamy Terrace 26 Lowland 
Ke Keith silt loam, 0 to I percent 
slopes------------------------- 12 | IIc-1 Loamy Upland 25 | Upland 
Kh Keith silt loam, 1 to 3 percent 
slopes ------~------ 2-5-2 -------- 12 | IIe-1 Loamy Upland 25 | Upland 
Ku Keith-Ulysses silt loams, 0 to 
1 percent slopes--------------- 13 | IIc-1 Loamy Upland 25 | Upland 
Pe Pleasant silty clay loam--------- 14 TVw-1 Clay Upland 96> | seeeese 
Re Richfield silt loam, Q to l 
percent slopes-~----------+------ 14 | IIc-1 Loamy Upland 25 | Upland 
Rh Rough broken and gravelly land--- 15 | VIe-2 21 | -------- 9 -- | ------------- -- | -----+- 
Moderately deep to deep, 
loamy soils---------------- Sawescdee see | pee oe = Limy Upland 26 | ------- 
Coarse-textured, gravelly 
SOL TSSinensenaceSEsss eras Pa esi Sete, Ses eases Sandy 26 | ------- 
Shallow, loamy soils--------- we f -oe--- 000 ee | eee eee Shallow Limy 27 dees ee 
Ro Roxbury silt loam---------------- 16 Loamy Terrace 26 | Upland 
Rx Roxbury silt loam, frequently 
flooded------------------------ 16 Loamy Lowland 26 | Lowland 
Ua Ulysses silt loam, 1 to 3 
percent slopes----------------- 17 Loamy Upland 25 | Upland 
Ub Ulysses silt loam, 3 to 6 
percent slopes----------~------ 17 Loamy Upland 25 | Upland 
Uc Ulysses silt loam, 6 to 10 
percent slopes----------------- 18 | VIe-l 21 | -------- Loamy Upland 25 | Upland 
Ud Ulysses-Colby silt loams, 1 to 
3 percent slopes, eroded------- 18 Limy Upland 26 | Upland 
Uk Ulysses-Keith silt loams, 0 to 
1 percent slopes~-------------- 18 Loamy Upland 25 | Upland 
Wa Wet alluvial land---------------- 18 | Vw-l = -21_—si«d|:ss =~ ------ Wet Land D7) |e so ee 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 


intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS * 
Keith-Ulysses association: Deep, well-drained, nearly 
level and gently sloping silt loams on uplands 
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was Ulysses-Colby-Goshen association: Deep, well-drained, 


us faa] nearly level to strongly sloping silt loams on uplands, 


= terraces, and flood plains 


EG Keith-Ulysses-Goshen association: Deep, well-drained, 
nearly level to sloping silt loams on uplands and in swales 
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* The texture given is that of the surface layer of the major soils 
in the associations. 
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This map is for general planning. It shows 
only the major soils and does not contain 
sufficient detail for operational planning. 
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Alluvial land 


Bridgeport silt loam, 0 to 2 percent slopes 
Bridgeport silt loam, 2 to 4 percent slopes 
Bridgeport-Slickspots complex 


Caruso loam 
Colby silt loam, 6 to 15 percent slopes 


Colby-Ulysses silt loams, 3 to 6 percent slopes, eroded 


Goshen silt loam 


Keith silt loam, 0 to 1 percent slopes 
Keith silt loam, | to 3 percent slopes 
Keith-Ulysses silt loams, 0 to 1 percent slopes 


Pleasant silty clay loam 


Richfield silt loam, 0 to 1 percent slopes 
Rough broken and gravelly land 

Roxbury silt loam 

Roxbury silt loam, frequently flooded 


Ulysses silt loam, | to 3 percent slopes 
Ulysses silt loam, 3 to 6 percent slopes 
Ulysses silt loam, 6 to 10 percent slopes 


Ulysses-Colby silt loams, | to 3 percent slopes, eroded 


Ulysses-Keith silt loams, 0 to | percent slopes 


Wet alluvial land 
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WORKS AND STRUCTURES 


Highways and roads 


Highway markers 


National Interstate 


Well, oil or gas 


Forest fire or lookout station ... 


Windmill 
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National or state 
County 
Reservation 
Land grant 
Small park, cemetery, airport... 


Land survey division corners ... 


DRAINAGE 


Streams, double-line 


Streams, single-line 
Perennial 


Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Unclassified 


Canals and ditches 


Lakes and ponds 


RELIEF 


Escarpments 


Depressions 
Large 
Crossable with tillage sw" 
implements aehat 


Not crossable with tillage 
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Contains water most of as 


the time 
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Scale 1 : 31 680 
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